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CALENDAR 


1876. 


1876. — January 8. The session reopens aflber the 
New-Year’s recess. 

January 30. Holiday ; Matsuri of Komei 
Teuno. 

February 2. Semi-annual examination be- 
gins. 

February 11. Holiday ; Accession of Zimmn 
Tenuo. 

February 15. First session ends ; a rest of 
three days. 

February 10. Second session begins. 

April 3. Holiday; Matsuri of Zimmu Tenno. 

May 1 . Lectures begin from 7 a.m. 

June 29. Class examinations for promotion 
begin. 



July 10. Second session ends. 

Jnly 11. Summer vacation begins. 
September 11. First session begins. 
September 17. Holiday ; Matsuri of Kanna- 
me. 

November 1. lectures begin from 8 a.m. 
November 3. Holiday ; Birthday of the 
Emperor. 

November 23. Holiday ; Matsuri of Niiname. 
December 24. Session suspended for New- 
Year recess. 

1877. — January 8. Session reopens. 
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HISTORICAL SUMMARY 


The institution out of wliicli the present Kaisei 
Gakko sprang, was founded by tlie Grovernment of 
the Tokugawa family under the name of the Yogaku- 
sho (Institute of AVestern Knowledge), and its first lo- 
cation was at Kudau Zaka, Yedo. Among the earliest 
directors are said to have been Tsutsui Hizen-no-kar 
mi, Kawaji !Sayemou-iK»-go, and Okubo Wukour 
Shogen. It was opened for instruction in January, 
1857, under Koga KinioJiiro as principal, and Sugita 
Seikei, Mitsukuri Gempo, and others as teachers. 
At first only the retainers of the Tokugawa fiunily 
were admitted into the institution, but afterwards 
the privilege was extended to the retainers of all the 
other families. The only language at first taught 
was the Dutch, but soon English and French as w'ell 
as German and Russian were added. It w'as about 
this time that the institution conferred upon our na- 
tion an everlasting benefit by causing an English 
and Japanese Dictionary to be published. Among 
those who had the honor to compile this Dictionary 
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were Hori Tatsnoske, Nisi Shiuske, and Mitsukuri 
Teiichiro (now Kinsho). 

After several temporary removals the institution 
was finally located in 1862 at Gogiugahara, where 
the buildings now occupied by the Foreign Language 
School, were erected for its accommodation. In the 
year following, departments of instruction in Matlie- 
matics and Chemistry were created. The same year 
was marked by the sending of four students from this 
institution to Kussia. When in 1866 the Govern- 
ment sent fourteen students to England, five of them 
were chosen from among the students of tlie institu- 
tion. The first foreign teaclier va^* eiui>]oyed in IStit), 
Mr. Gratama. of Holland, as Professor of Chemistry. 

During the revolution in ]^^)^, tlie school was 
closed, and the buildings were temi»orarily occupied as 
infantr}" barracks. But in September the school was 
again opened by the present Government under the 
charge of Kawakatzu-Omi and Yanagawa-Shunzo as 
directt»rs. who were soon succeeded by Uchida-Tsunc- 
jiro. In January 1860, H(»sokawa Junjiro was ap- 
pointed as Uchida’s associate. In July 1869, Hoso- 
kawa was transferred to another office, and Kato 
Hiroyuki was ai)poiiited as his successor. Since 
tliat date the directors have been changed several 
times. In 1860, Mons. Pousset was employed as 
teacher of the French language and Mr. Parry of the 
English. In April of the same year, Mr. G. F. 
Verbeck became a professor in the institution^ which 
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position and subseqaently that of principal, he con- 
tinued to hold till September, 1873. In July 1870 
the Central Government marked its appreciation of 
higher learning by directing each provincial Govern- 
ment (Han) to select according to the revenue received 
fur education, one or more pupils, to be educated in the 
Kaisei Gakku. In June 1800, a German Dei)artment 
was added to tiie school. 

In July 1871, the Department of Education in con- 
nection with the other Departments of the Government 
was entirely ref»rganized. The present Mombusho 
was established and took charge of educational affairs 
throughout tlie empire. Important changes were in- 
troduced into the Kaisei Gakko, rendered necessary 
by tlie increase in number, and the advancement of 
the pupils. iSystematic courses of study were estab- 
lislved and additional branches were introduced. In 
March 1872 His Imperial Majesty the Tenno made a 
visit to the Kaisei Gakko. As this was the first occar 
sion of the kind in the history of the empire, it was 
justly regarded as beginning a new era in the pro- 
gress of education, in which the Head of the Nation 
was to take the education of his people under his 
special care. 

In April 1873 the institution took another import- 
ant ste]) in advance. The progress of the pupils 
during the past years had brought them to a point 
where facilities for higher education were required. 
Accordingly provision was made for instruction in 
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several departments of special and technical learning. 
Conrses of study were therefore projected in Law, 
Chemistry and Engineering, in English; in Polytechnic 
Science, in French ; and in Mining, in German. A 
General Course of study, forming a suitable prepara- 
tion for these special studies, was arranged. 

During the summer of this year new buildings 
were erected for the advanced departments, and on the 
19tli October were opened by His Imperial Majesty 
the Tenno. From this time the advanced departments 
alone constituted the Eaisei Gakko and tlie old build- 
ings c<*utinued to l)e occupied by the lower classes, 
which were organized into a sej)arate Foreign Lan- 
guage School, armnged to comprise departments in 
the English. French, German, and Chinese languages. 

Die present Director, Hatakeyamar-Yoshinari, 
liegan his duties Decemlier lyth 1873, and Hamao- 
Arata, Vice-Director. October 1874. 

In June 1875, eleven students were selected from 
the Kaisei Gakko to Ije sent to pursue their studies 
in foreign countries. 

Die difSculty of carrying on higher sjiecial and 
professional education in three foreign languages, in 
accordance with the original plan, very early became 
apparent. Hence in June 1873, the Department of 
Education announced its determination to employ 
ultimately only one foreign language for the pur- 
poses of higher education in the Kaisei Gakko, and 
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to confloe instraction in the others to the schools of 
foreign languages. 

In September 187.5, the practical realization of this 
purpose began. 

The Polytechnic course in the French, and that of 
Mining in the German language, were abolished and 
a special course in Physics was established in the 
French Department. In June 1870 a number of 
students were again selected from the highest classes 
of the University to be sent to continue their studies 
in foreign countries, eight going to England and two 
to France. 
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REGULATIONS. 


I.— ORGANIZATION. 


1. — TIio OaLko a 0«>vernment University 

uikUt tlio coiitro] of the Deiaivtinent of Education, 
jiiid is do'^i^ned to ]>rovido eduratioii in the higher 
and special l)raiich(‘s of leaniinir. 

‘J. — Instruct if»ii is given at present mainly in the 
Engliisli language. 

Ih — Tlie Univei\sity provides, for the present, the 
following courses of study, each three yeai's in length, 
viz : — 

1st . — A (ieiierul Course in Literature and Science, 
designed to be introductory to the special 
courses. 

Jind. — A SjK'cial Course in 

3rd. — A Special Course in Chemistiy. 

4th. — A Speca’al Course in Engineering, 
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To these, other departments of special instmction Trill 
be added, as the circumstances of the institution may 
alloTT. 

4. — A Special Course has been established in the 
French Language for instruction in the higher 
branches in Physics, for the accommodation of those 
students who had previously been in the French 
Department. 

5. — Tliese is a Technical Department attached to 
the Kaisei Ghikko for instruction in the Arts and 
Manufactures. In this Dei)artment instruction is 
entirely conducted in the Japanese language. 


II.— ADMISSION. 

1. - Applicants for admission to the General Course 
must pass a satisfactorj' examination in the following 
subjects, viz : 

Beading and composition in the Jajianese lan- 
guage. 

Beading, writing, speaking, and composition in 
the English language. 

Geography, descriptive and political. 

Elementarj’ General History. 

Arithmetic, and Algebra as far as Quadratic 
Equations. 

2. — Students are admitted annually at the begin- 
ning of the academic year in September. Examinations 
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for admission will be held each year iii Joly^ daring 
the three days immediately preceding the close of the 
session, and also in September, during the first three 
days of the session. 

3. — Applicants for admission to an advanced stand- 
ing, besides i)eing examined upon the subjects named 
in Article 1, will also be examined in the subjects of 
study already passed over by the class which they 
desire to enter. 

4. — Applicants must be above fifteen years of age. 

5. — Before admission all applicants undergo a 
medical examinaticm: and no persons will be received 
wlio have not been vaccinated, or who are found to 
liave contracted any <n*gunic disease which is liable 
to inteiTiipt their course of study. 

(). — After ail ajiplicaiit has passed his entrance 
examination lie is re<[uired to present a bond executed 
on the part of himself and an approved surety, by 
which hr bunh himi^clj' to root or m to the reyulations of 
the iitstdatioo^ and to remain in the institution until 
he cmujdetes h\< chov;en course of study. 


III.— EXAMINATIONS AND GRADES, 

1. — Examinations for the juirpose of testing the 
advancement of the students and determining their 
relative rank in scholarship, will be held at the end 
of each term. In addition to these periodical ex- 



ammationSf the professors may at their discretion 
hold intermediate, examinations, and the results of 
such examinations will be token into account in esti- 
mating the grade of students for the term. 

2. — The periodical examinations will be conducted 
partly in writing and partly orally, and a report will 
he made by each professor of the results in each 
subject of study. Tliey will be held after due notice, 
and officers from tlie Dejmrtmeiit Education w ill 
be present. 

3. — A record of the term work of the classes will 
be kept, either daily, or as show n in their occasional 
examinations, graded from 0 f)r a failure to 10 for 
perfect w’ork. At the end of each sessi(»n eacli pro- 
fessor shall report to the direct<»r tlie combined result 
of such recorded marks in each subject, estimated oil 
a scale of KiU, and shall also report the cin*respondiiig 
marks obtained in eacli subject at the periodical exa- 
mination. 

4. — The grade mark of each stialeut in each sidiject 
will 1 k‘ detcrmiiieil by combining tla* inark> <»btjiin(*d 
for class \V4»rk iluring the term, and thos<.* (»l»tain(‘d 
at the exujnination, allowing twice as mneli weiglit to 
the former a^ to the latter. 

f). — The general average of each student w ill Ik* de- 
termined by combining the marks oldaiiied by him in 
his several studies, allow ing to each a weight propor- 
tioned to the time allotted to it in the schedule of 
studies. 
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6. — At the close of eaxih term a list of each class 
will be posted in the Director’s room, arranged in the 
order of merit, giving for each student his relative 
standing in each subject, and also his general average. 

In the Calendar the names of the students will be 
printed in the order of merit. 

7. — If in any study the mark of a student falls be- 
tween 40 and 60, he will be allowed two months for 
preparation and tlien will be submitted t(» a new -ex- 
amination. 

8. — No student will be entitled to receive a certifi- 
cate at the close of tlie |cciieral course, or be allowed 
to enter as a student in either of the special courses, 
if he fails to pass in his examinations in any of the 
subjects of his previous course. 

Ill like luanuer any student who fails to pass in any 
of the suljeets of his special course will not be recom- 
meinlcd to tlie 3lini>ter of Education for a dijdoma. 

Pror 'nhd, liowevcr, il‘ the failure to pass in either 
(*f tlie jibove cases l>e in not nnnv tlian two subjectvS, 
and the>e of iniicn* iniportunce, the Director may, on 
the sj>ecial rec<»nuueudation of the faculty, in the case 
of a promising and diligent student, suspend the 
o])eratioii of this rule. 

9. — If ill any study the grade mark of any student 
for any si^ssion fall lielow (»t», he shall not at the end 
of the year l»e promoted to the higher grade, unless 
he sliall on re-c'xnmi nation 1 k> found to have made up 
his deficiency. 



4* — During the period from Xovemher 1st to April 
30tli, the lectures are held l)etwcen S a.m. and 12 m., 
and between 1.30 p.m. and 2.30 p.m. During tlie 
the period from May 1st to October 3 1st, the lectures 
arc l)etween 7 a.m. and 12 m. 

The exercises of the classes in tiaiainese translation 
and composition are held ior one hour between tlie 
hours of 3 P.M. and o p.m. 


VI.-OF STUDENTS’ EXPENSES AND 
SUPPORT. 

1. — To all student'' hereafter a<lniiired to the Kai- 
sei Gakko. a tuition fee of two yon ]K*r ineii'‘(Mii i" 
charged in the (ieneral rdui-M*, and four \eii in any 
one of the »"^pe(‘ial (’ourse'-. It i*- j»a\a])le at the 
beginning of each inuiith. 

2. — When a student is unabh* to ])ay tlie fees for 
tuition, the Director, ujmhi the juv'^entation of satis- 
factory evidence thereof, may reduce tlie tuitiem fee 
to one-half, or if necessary, to oiie-fourth. of the 
regular sum. 

3. — For those who desire to reside in the University 
suitable quarters are provided. They will be furnish- 
ed wdth food, fuel, lights, and otlier requisites at 
cost. At present the price of board, fuel, lights 
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etc., is about four yen per mensem, but it may 
vary with (*101110:08 in tlie prices of the articles 
fiirnislied. Furniture suitable for tlie rooms will be 
])rovi(le(l at tlie rate of tliirty sen, and washing and 
mending at twenty-five sen, per mensem. 

Th(‘se cliarges are payable at the end of each month. 

In case of illness, students arc su[)])lied with the 
necessary medicines, fur which they pay one-fourth of 
the actual cost. 


VII.— OF RESIDENT STUDENTS. 

I. — It is required that all students shall regidarly 
take cM'i’cisc by walking, athletic games and gym- 
nastic drill. Provision is made for regular instruc- 
tion in gymna^tic^ und<-r competent teachers. 

*J. — Attention to personal neatiiC''S is enjoined upon 
all the student'-, and courtesy aiicl politeness are ex- 
pected from them towards olHcers, professors, visitors 
and ca(*h otlier. 'Fho^e failing in these particulars, 
or failing to maiutaiu oii all occasions the character 
and iiiaiiiicr^ of gentlemen, will he deemed iiiitit to 
eujt»y the privileges which the government provides 
for them in this University, 

3. — Each room shall appoint in succession one of 
its number to serve as day-officer, who shall be 
responsible for any disorder in the rooms and shall 



4* — During the period froiii November list to April 
30tli, the lectures are held l)etweeii S a.m. and 12 m., 
and between 1.30 r.M. and 2.30 iwi. During the 
the period from May 1st to October 31st. the lecture^ 
are between 7 a.^i. and 12 m. 

The exercises of the classes in dnpanc^e translation 
and coin]>ositii»n are held for one lumr IvlvNeeii llie 
liours of 3 r.3i. and o j'.m. 


VI.-OF STUDENTS* EXPENSES AND 
SUPPORT. 

]. — To all ^indent'' herealtei adnnUrd to the Kai- 
sei Gakkc*. a tuiti<»n let* of t^\n \rn ]*<*r ineiisrin i'* 
charged in the (General and fair \rii in an> 

one of the ♦^peeia! < ’oui-m**'. It i- l>a\al>ie at tlie 
Ijeginiiing i>f each iiiuiith. 

2. — When a student In unable to i»ay the fees for 
tuition, the Director, upon tlie ])re''enlation of sali^s- 
fac*tory evidence there<»f. ina\ reduce the tuition fee 
to one-half, or if nece^^ary, to uiie-fourth, (4* the 
regular sum. 

3. — F<n* llio«5e wh<> desire rc'^nle in tlie University 
feuitable (juarlerte are jinoided. Tliey will l»e furnish- 
ed with food, fuel, lights, and oilier reiiuibitcis at 
co»t. At present the price of board, fuel, lights 
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etc., iH about four yen i)er iiieiiseiii, but it may 
vary with elmii^^es in the j>rices of tlic articles 
furnislied. Furniture .suital)le for the room^ will be 
])rovi(le(l at tlie rate of thirty sen, and washing and 
mending at tw(*n tv-live s(‘n, ]>er numseni. 

Tlu'se cliarges an* ])ayable at the end of each month. 

In case of illness, .students are siipjdied with the 
jiecessary medicines, for which they pay une-fourth of 
the actual cost. 


VIL~OF RESIDENT STUDENTS. 

1. — It is iv<(uircd that all students shall regularly 
laki* e\er‘Mse h\ walkiiu. athletic game'' and gym- 
na^tii* dr 11. F:‘»\ i^i..n is mt^de fur regular instrui*- 

tiun in tiymiiast ics mokr c»>mpctciit teachers. 

*J. — Altrutinii t'» pt*»*s(tnal neatness is enj<»inetl upon 
all the student'', and cairtesv ami politeness are ex- 
}k.‘eted from them towaids otHcers, professors, visitors 
and each otii<*r. Th'»-e failing in these i>artieulars, 
or failing t<» maintain <*n all i»ccasions the eluiraeter 
and manners (»!' gentlemen, will be deemed imtit to 
enjoy the privi!egt‘s \>hie]i the government provides 
for them in ihi" University. 

3. — Eaeh room shall u}>point in sueeessiou one of 
its luiiuber to serve as duy-otlicer, who shall be 
responsible for any disorder in the rooms and shall 
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rejKtrt any want of neatness in dress on the part of his 
room-mates. Offences in these particulars shall l)e 
reported to the inspector. Students under seventeen 
years of age are exemjit from serving as day-officer. 

4. — ^The student in each class or section, who has 
had the highest general average at the ])receding 
examination, shall hove the title of ( 'lass-leader, and 
he shall be the spokesman of his class when necessary'. 


VIII.-OF THE HOSPITAL AND MEDI- 
CAL ATJENDANTS. 

1. — A hospital under the elnirge ol a competent 
medical staff is provided II>r tin* recejttiun (»f those 
who are sick. 

2. — A medical officer will, a- often at lea.st as once 
a month, make an insi>ectioii of the students, and 
their rooms, clothing, and food, and is empowered to 
take measures to ctirrect whatever endangers their 
health and vigor. 

3. — Students receiving medical at tendance, cither 
m their rooms or at the Hospital, arc riMpiired to pay 
only one-fourth the cost of the medicines prescrilicd. 
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IX.-OP THE LIBRARY. 

1. — The l)ooks in tJie Lihrniy of the University are 
for the use of tlie professors and students. 

The books of reference are not lent, but are to Ije 
consulted in tlie Jiil)rarv. 

— The srudinits are required to siii)piy themselves 
with their respective text-books, but in case any of 
them are unalileto do ^o, the Director may ^ive them 
a sjjecial ]»enuis>ion io Imutow them of the Librarj". 

•). — Th(‘ hook'' required for the several classes are 
i>^ned h\ tin* Librarian to tlie students on the pre- 
s<*ntation of a ccrtilicate, signed by the respective 
prolessoi> and <*ouuter-sigiied by the inspector. 

4. — Wlien i)ooks are hwt or injured, those to whom 
they liave been lent are held responsible and must 
make repayment. 

o. — A Heading Room is provided for the use of the 
professors and students, containing books, periodicals 
and ncwspapeis. It is open to the students on ordi- 
nar>’ days from I2.oU p.m. to 9 p.m. Neither books 
nor periochcals can be taken from this room. 

6. — The collection i»f Books in the Library of the 
University consists mainly of books of reference and 
text-b()(>ks for U'^e in the several dejMirtments of 
instruction. Imjiortunt additions liave been made 
during the past few years, especially in the English 
books on Law, on Engineering, and Chemistry. The 
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whole number of l)ooks in the Library at present is 


as follows: — 

A'oluiiies in Engli.sh *. 11,70:) 

Frenrli 0,2:10 

„ (Jornnin 2,124 

Ibileh 0.70() 

„ C'liinc>o 4.21 t 

„ .. Ja])anese 0.70(S 

Ti>tal 04, 7 7^ 


X.— OF APPARATUS &c. 

1. — Tlio apparatii''. nnuLK ainl '‘iK^ inieiis beloiit^ini! 
to the University ina\ be is-^uetl tla* ]»rofesv,,rs oj’ilh* 
se^eral department for U'^o in iluir experimental 
illustrations. 

2. — Tlie eolleetinii ot* jipjiaralU'' in ni\si(*s illii'*- 
trates. >\itli more nr less eomjtleleiiess, the variou- 
bninehes of the subjeet. 

There is a AVnrkslioj) in eunnecteni with the Tech- 
nical Department of tlie University, in ^^lliell tlie 
repairs of the apparatus are attended to. and new 
pieces are made aecording to m alels, or from th ‘ 
jdans of the professors. 

Tlie present available pliysieal api»arutus ineludes : 
A collection illustrating the laws of motion and 
force, iuciuding Kater's pendulum for measuring the 
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I'oire of gravity, and Foucault'« i)endulum for «hovv- 
ing tlic rotation of the earth. 

Standard vveiglits and measures of Fraiu*e and the 
Fiiited States, and standard weights of Japan, Eng- 
land and Holland. 

A])i)aratiis illustniting the laws of liquids and 
gases, such as Kegnault's ai)paratiis for deterniiuing 
the ex[>ansinu nf gases ; Ualton\ a[q>aratiis for de- 
termining the ten>ion of vai)ors : Gay-Liwsac's and 
Dumas' ai)i)aratus for determining the density of 
gases ; air-i)um|)s : modtds of water-pumps. 

Apparatus f<»i* illustrating the laws of heat, includ- 
ing Melloiii*^ I'omplete apparatus tor the study of 
radiant heat. 

Aeoustie apparatus, ineluding monoehords. organ 
jnpes, syrens, Iv'cnig's manoinetric flame apj^iratus, 
iVe. 

Optical apjiarain--, inelnding a set of mounted 
mirrors, lenses and prisms ; a spectr<»scope : a large 
eoiupmmd microscope; a solar mieroscoiie ; a mag- 
nesium steriopticon : refracting telescopes, Duboscq's 
photo-electrii* regulator, etc. 

Electrical ai>iairatus, including a large Jtamsdeii's 
plate electrical machine, with a full set of ai>peiidages. 
Galvanic hatterics, Thomson's mirror galvano- 
meter and (puidriint electrometer. 

^lorse's electric telegraph. 

Huhinkorft'’8 coils, &c. 
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3. — For tlio aoooinniodatiV>ii of the departniciits of 
analytical chemistry, a lalxa^atory. sufficient for its 
present wants, has heeu huilt and fitted u]>. It con- 
tains a large room f»r analysis, a c(mvenient lecture 
room, and chemical-stores room, office, (^c. The fol- 
lowing summary exliihits its ]>rincipal e<iuipmeuts. 

A collection of ghi^s api>a rat n*^ commonlv used by 
students of (pialitative analysis — ^-wch as spirit-lamps, 
flasks, test-tubes, beakers, re-aeeiit Ixdtlcs. i^c. 

Apparatus used in quantitative analyses — dessica- 
tors, kc. : — 

Chemical balancis. for liea\y, and lor light 
weight*'. 

Assay balances, weight^. 

Measuring apparat ns— Hask'^. bnrelles. pipel t(‘s. 

Platinum crucible-dishes. 

Aj»paratus for organic aimh"!'' — Cras and charcoal 
combustion furnaces. 

Apj)aratus for gas analysis. 

Williamson and Uusseirs gu" aimh sis apparatus. 

< atbetometer. barometer, Ihuj^iurs gas apparatus. 

Apparatus for determining vapour densities. 

•>prcngers mercury pump. 

iS[)eetroscopc, ordinary refraction, and diffraction. 

(lalvanic cells, induction c<»il. 

Apparatus for assaying. 

Muffle furnaces — Flatting millsj and the other 
apparatus necessary, crucible, tongs, &c. 



Apparatus for experiments at lectures. 

Hofman’s apparatus for showing the compo- 
sition of different gases. 

Glass blower’s table, Bunsen’s photometer. 
Saceharinieter. 

For the illustration of the lectures on chemical 
technologj% diagrams are now in course of 
preparation. 

To meet the needs of the Chemical and Physical 
Departments tliere is, in connection with the 
University, a Lal)oratorv for the preparation 
and purification of Cliemicals. At present the 
purilication ismainly (»n Acids; bntit is intended 
to make a iiilit‘r erjuipment of the Laboratory and 
to purity otlier Chemicals, as may be required. 

4. — The engineering colleetion> in^w in hand, or 
ordered I'nnu Europe and America, are briefly sum- 
med up as fo]l(n\ s : — 

Testing ^Machine Ibr e(nujue>>iv(‘ strength of timl)er, 
stone, and brick, <Vc., 

Testing ^Machine for transverse strength of timber. 
Testing lluchine f >r torsional strength of timber. 
Testing ^Machine f>r tensive strength of wire. 

A Collection c»f tested >pe<*iinens of about kinds 
of Japanese timber. 

About 1(K> testeil specimens of English iron, steel, 
timber, ic., tkc. 

A large number of patterns (as actually used in the 
foundry) of parts of machines. Model of Skew bevel; 
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4 Specimens of Boiler work; models of piston and 
ring’s; eccentric and clips; Thompsoirs inward flow 
turbine; cylinder cover; rim of spur wlieel; box 
coupling; corn mill; reversing gear; sliiftiiig slides 
and cams; worm and worm-wheel; steam crane; 
forked connecting rod ; cross-head ])iston rod ; 
slide blask and bars; pump; steam engine; cast- 
iron crank, part of shaft and (‘rank pin. 

Model of cone ])ul]ey for four speed>, 2 spur and .‘1 
elliptic toothed wheels; five ])avallel motions. 

Whitworth's quick return motion. 

Wrought-iron crank shaft. 

(Cylinder cover and joint. 

Model of air immp valve; bevel ])inion ; breast 
water wheel; ])edestal com])lete witli wall ])hite: wall 
bracket and plate; tank corner with outside flanges; 
connecting rod end; flange coupling; disengaging 
clutch : arm (d* l)evel wlieel : arm ol* mortice wheel : 
sln’j) screw-])ro] idler. 

A collection of models and diagrams illustrative 
of proj)erti(‘s and liehaviour of steam as used in en- 
gines, and a Ilichard's steam engine indicator and 
reducing gear. 

Model of a lattice girder bridge and a bow-string 
girder bridge ; rod reci])rocating by means of one 
ecx'.entric pin and link, also slide and expansion valves: 
a plate girder bridge ; a road suspension bridge : 
a king ]iost. 
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Half full model in wood of s.s. ^^City of Berlin.’’ 

„ V „ M jj 8.8. ^^Macedon.” 

V V V M of iron barque Quillota.” 

The instrumeuts supjdied for the use of surveying 
students are : 

Sets of Transit Theodolites : Cradle Theodolite. 
Eckliold’s Omnimeter; Engineer's Dumi)y Level, 

2 Sets of Mining Compasses. 

2 Sets ot Plane Tables. 

Prismatic Compass; Optical Square. 

Siderial (dironometcr; Mean Time Chronometer; 

Surveyor's Compass; Bunt's Solar Compass. 
Box Sextant; 2 Sets of Shij)'s Sextant and Arti- 
ficial horizon : Aneroid barometer ; Survey- 
or's Mountain bananeter ; Clinometer; 2 
Sets of Cro^s Sia\es; lA‘et and Metre Chains ; 
Tap(‘s ; ArnoNs : Levelling Hods, iVc. 

I)HAWiK(i OrPTcn. 

C(»mplcrc furnishings Ibr a Large Lravving Olibv, 
viz : Ovtu* oiu‘ lumdred Wall Drawings illustrating 
Ci\iland Alechaiiica! Engineering. 

A collection of models ol* several Structures for 
Building in Wood and Iron. 

]\Iodeis of ililferent Screws and Sjorals. 

Models of different construction of Uiver-dams. 
Models (d* different construction of Staircases. 
About one liuiidred models illustrating geometrical 
and perspective projection. 



Over two hundred pieces of T squares, Set squares 
Frencli and Ship Curve, Splin, ^c . ; and three 
hundred sheets of assorted Drawino* Copies, for the 
use of the Engiueering Students. 

5^ — Xlie following eolleetioiis are now in hand, or 
on their way here from Europe and Aiueriea. 

Minkhal (\\iuxkt. 

(VmipriNed in tliis (’ahinet are ilie follcuving ef>ll(*e- 
tions — 

1st. — A1)out four tliousand mineral specimens, form- 
ing tlie new collection, to he ke])t under glass in 
table eases: including a eol]e(‘tion ol' large >pt‘- 
eiinens, to show the association <>f niinerals, and 
small collections of natural crystals, psendo- 
morphs, ic., kv. 

‘Jnd. — Alunit nine hundred crvstal-m<Klels in wood 
and glass, to illustrate the lectnn^s on Crystal- 
logra])hy. 

»trd. — Over a thousand mineral specimens for the ns(^ 
of the students^ and always accessible to them. 
4tli. — Miscellaneous collections, to illustrate ])liysical 
|>ro]>erties of minerals, (‘olor. hardno.^s. (Vc. 

(tEOLOOK^AL (\\iuxkt. 

This cabinet wnll include — 

A (*oIlection of about five thousand specimens of 
rocks and fossils from Euro])e and America. 
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An economic collection of about twelve hundred spe- 
cimens of ores, fuels, clays, building materials, 
etc., etc. 

A collec'tion of stone and bronze implements. 

A collection of casts of rare fossils. 

A collection illustrating the geology of Japan, 

Minin(4 Cauinet. 

Included in this cal^inet will be — 

A collection of about hft v models in wood and iron, 
of shafts, slopes, tunnels, and other underground 
workings, showing dilTerent plans of work, man- 
ner of timbering, arrangement of hoisting, ventil- 
ating, and ]ium]»ing ma(‘hinery. tramways, cars, 
etc., ere. 

A collection of actual mining tools, lam])s, surveying 
instruments, ancnnujieters, etc., (‘tc. 

;\Ietaltxiuji( ai. ('autket. 

A collection illustrating the metallurgy of Japan. 

BoTANU AI AND Z(H»1/)01CAL CaIUXKT. 

This contains 

1st. A very com[)l(‘t(‘ •* Herlaer d'etude," in 30 
volumes. 

2nd. The Herl)arinm of Nippon," in 5 volumes. 

Also skeletons, skulls, and models in papier ina(*he 
of Man, and of the nervous, circulatory and digestive 
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organs of man^ and of the principal orders of animals, 
together with moulded or otherwise preserved speci- 
mens of the animals themselves ; as Avell as charts and 
drawings illustrating these two branches of Natural 
History. An expedition has been sent out during the 
past summer for the collection of specimens for this 
Cabinet, the results of whose labors promise to greatly 
enrich the cabinet, nnd increase the facilities afforded 
to the students of this university in acquiring a know- 
ledge of the Fauna and Flora of ,[n])nn. 


XI.-SOHEDULES OF STUDIES. 

1. — Students will not be admitted into any one 
of the special courses, unless tliey have passed 
examinations in English, History, Mathematics, 
riiysics, Chemistry, Natural History and Drawing, 
as mentioned in the schedrles of studies in the 
General Course. 

2. — The General Course is pursued for three years, 
and each year is divided into two terms. Students in 
the first year of the General Course constitute the 
third general class, those in the second year constitute 
the second general class, and those in the third year 
constitute the first general class, 

3. — Students, after having passed the entrance 
examinations, will form the third general class, and 
pursue the studies of the General Course in the first 
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year; but in case any are able to pass the requisite 
examination, they may be admitted into another suit- 
able class. 

4. — The course in Physics, in the subjoined 
schedules, has been providt*d only for those students 
who have learned the Frc ach lauguageun the Univer- 
sity, and tlierefore no person will be admitted here- 
after into this department. 

5. — Besides tlie sfiidie^ indicated in the following 
scIkmIiiIos, all th ‘ studiairs in the institution are re- 
quired to read Japanese books, to practice in 
Ja]mnese coinpositi(ni, and to make translations from 
English iut ) J<ipan ‘se. TIi * Law sinlents are also 
required to study Japain‘se Law, and special parts of 
Chinese Law. 
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GENERAL COURSE. 


Faculty (1876.) 

P. V. Veeder 

D. B. McCartee 

James Summers 

W. E. Parson 

Horace Wilson 

F. W. Syle 

H. N. Allin 

Edmund Naumann... 

(t. J. Bockwell 

J. ]{. Wasson 

Yamagawa-Kenm iro 

Nakano-Tosiiio 

Yamaoka-Nariaki... 
Kano-Tomonoru 


Physios. 

Nfihiral History. 

Eno-lish Literntnre. 

Mathematics. 

Mnthematics. 

.r]ii]oS()j)liy and History. 

English Tjui^ua^e. 

Ulineralogy and (Joolo^T. 

(}(*iu‘ral dieinistry. 

...kisl ninienfa] Draw in<;*. 

Assistant in Physios. 

Assi‘^tant in (Jeolo.iry. 

Draw in,i>*. 

Draw ing*. 


FIRST YEAR. 


First Terms: 

Englisli Language. — Rhetoric; Composition. 
Mathematics. — Geometiy ; Algebra. 
Geogra[)hy. — Physical. 

History. — History of England, 
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Natural History. — Ilumaii and Comparative 
Anatomy and Physiology. 

Drawing. — Free- hand : drawing from copies and 
from sim])le models. 

Second Teem : 

Eiiglisli Laiigiijigt*. -English liiteratiiiv. 

^Mathematics. — Algebra : (Tcoinetry. 

History. — History i>r France. 

Natural llistorv. — Botany, structural and analy- 
tical. 

Drawing.- Free-hand : drawing from round or 
solid forms : shading solid forms. 

SE( OND YEAH. 

Fjjist Teiim : 

English Language. —English Literature: Com- 
position. 

Mathematics, — Algebra linished ; tTeometry. 

History. — Philosophy of History. 

Physics. — Elements, with experimental illustra- 
tion 

Natural History. — Systematic Zoology. 

Drawing, — Free-hand, from nature ; flowers, fruit 
and human figure. 

Second Teem ; 

English Language. — Logic, with Essays. 

Mathematics. — Geometry finished. 

History. — Philosophy of History continued. 
Social Science. — Political Economy. 
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Physics. — Elements, with experimental illustra- 
tions. 

Natural History. — Botanical Classification and 
Botanical Pliysiology: witli lectures on the 
Botany ofMapan. 

Hrawing. — Fr(‘e-liand, from nature: landscapes 
and architecfnral forni'<. 

TIIIBB VEAK. 

Ejk>st Tkkivi : 

English Language. — Logi(*, vAlh Essa\b. 
at 1 1 eu 1 a i i cs. — Tr ig< >n oi n e t r y and A ) >] >1 i ca t i o n s . 

Pliilosophy. — ln1elU‘ctual Philosophy. 

]*liysics. — EleiiKaiiary Jlochanics : Cosniical 

Physics. 

Chcinistry. — Ceneral Cheini.stry (Inorganic). 

Natural History. — Elements of Mineralogy. 

Drawing. — Instrumental, Geometrical Construc- 
tions and Projections. 

Second Term : 

Cosmical Physics. — ANlroiiomy. 

Mathematics. — Conic Sections and Co-ordinate 
Geometry. 

Philosophy. — Moral Philosophy. 

Chemistry. — General Chemistry (Inorganic). 

Natural History. — Elements of Geology. 

Drawing. — Perspective, Machine Drawing, and 
practice in making sketches, measurements 
and finished Drawings. 



SPECIAL COURSE IN LAW. 


Faculty ( 1870 ) : 

W. E. Gi!1(.'-r\ Law. 

II. N. Allix Law. 

E\()i \ n-Yo'.FiiKA/.r Law. 

KuciA-3I(>ui r \U(» French. 


FIUST YI:A1{.— JL’NIOH CLAISS. 

Till' L:i\\ I'f Uoiil rriipcvty. 

The [.aw ufi’ersniial Property. 

The Law of Contract. 

The Law of Crimes. 

Frencli. 

Elective : — Constitutional Law. 

[SECOND YEAH.— MIDDLE CLASS. 

Tlie Law of Evidence. 

The Law of Procedure. 

а. — Civil Proceedings. 

б. — Criminal Proceedings. 

Equity. 

Admiralty Proceedings. • 



practice in Moot Courts. 

French. 

Elective : — Homan Law. 

THIRD YEAR.— SENIOR CLASS. 
General Review of Two Previous Years. 

International Law. 

a. Public International Law. 

b. Private International Law. 

Continuation of I’ractice in Moot Courts. 
Jurisprudence. 

Elective : — Special parts of CVhIc Napoleon. 
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SPECIAL COUPSE IN CHEMISTRY. 


K. W. Atkinson... 

1’. V. VlCKIiKll 

liOMl'NI) Nai'mann. 

(«. .). licCKWKl.L... 

V.vMAfiKA-JlIUi 

NAKAXO-TobUl(> 

IvOOA-IlIOKlTAllO . . . , 


....Analytical 

and Applied Chemistry. 

Physics. 

(loology mid Mining. 

(Jeneral Chemistry. 

Assistant in Laboratory. 
....Assistant in Geology. 
French. 


FIRST YEAR.— JUNIOR CLASS. 

Analytical Cheiuislry. — Practical work in (|ualitar 
tive and sini[ilo (piuntitative analysis. 
Metallurgy. 

Organic Chemistry. 

Physics. — Lectures and Laboratory Practice. 
Mineralogy. 

French. — To be studied with special reference to its 
use in scientific studies. 



SECOND YEAR.— MIDDLE CLASS. 


Analytical Chemistry. — Quantitative Analysis. 
Chemical Technology. 

Physics. — Lectures and Laboratory Practice. 
Geology. 

French. — A French scientific author to be read. 


THIRD YEAR.— SENIOR CLASS. 

Analytical CliemiNtry. — (^(uaiititutivc Ami]y.^i< and 
Assaying. 

Chemical Technology. 

Mining. — Reconnaissance ; Surveying ; Exploita- 
tion I Ore-dressing. 
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SPECIAL COURSE IN ENGINEER- 
ING. 


K. H. tSinrii Mechanical Engiueering. 

J. ]{. "VVassox Civil Engineering. 

Edmi’KI) Kalmaxn 'leology iV Mining. 

TauA-Avaiu Assislant in Engiueering. 

TAivAO-Tohiuo Ashifctant in Geohigy. 

Koga-Moritaho French. 


FIRST YEAR.— JUNIOR CLASS. 

Higher Mathematics. 

Mechanics and Mechanism. 

Strength of Materials. — Iicctnres and Experiments. 
Graphic Calculation. — Lectures and Practice. 

Land Surveying. — Lectures, Field and Office Prac- 
tice. 

Physics. — Lectures and Laboratory Practice. 
French. — To be studied with special reference to its 
scientific and technical use. 
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SECOND YEAR.— MIDDLE CLASS. 

Thermodynamics, Theoretical and Applied. 

Strength of Structures. 

Machine Drawing. 

Efficiency of Machines, and lectures on Worksho]) 
Practice. 

Railway Surveying and Construction. — Lectures, 
Field and Office Practice. 

Geology. 

Physics.—Lectures and Laboratory Practice. 
French. — A French scientific autiior to be read. 


THIRD YEAR.— SENIOR CLASS. 

Lectures on the Design of Land, Locomotive and 
Marine Engines. 

Practice in designing Engineering Works, and in 
making Working Drawings and Estimates. 
Hydraulic Engineering. 

Gieodesy. — Lectures, Field and Office Practice. 
Mining. — Reconnaissance ; Surveying ; Exploita- 
tion and Ore-dressing. 
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SPECIAL COURSE IN PHYSICS. 


PROGRAMME DES COITRS D£ 
PHYSIQUE. 


Facultl ( 1870 .) 


G-. Bekson Physique at Mecanique. 

W. Mangeot Mathematiques. 

P. Foique Mathematiques et dessiii liueaire. 

L. Duuy Littdrature et histoire. 


ANNEE. 

Physique Physique elementaire. 

Mathematiques ...Alg^bre compJementaire, Geometrie 
analytique plane, Geometrie ana- 
lytique de I’espace, Geometrie 
descriptive (theorie et ^pure.) 

Mecanique Mecanique eiementaire. 

Dessin. 




X — Althotij^h the object of this departmeDt is as 
stated 8l)ove, the students most go through a preli- 
minary’ course of instruction in Chemistty, Physics, 
Matlioniatics, etc. 

4. — Tlic course (.f instruction extends throogh three 
years, of which one and a Imlf years are employed in 
prepamtory studie-*, and t)ie remaining one and a half 
years, in «p« cial ^tnllics an<l tccltnical work. 

a. — Only day si holar'i arc received into this depait- 
iiient. Instruction is gi\on gmtuiton.sly, and the 
stndctits arc not only alhovisl free use of appuatns 
U'loiiging to the Institution, but are also provided 
with chcnucals. 

<i. — For admission into the instirutiun applicants 
mttst Ik- alioxc cisrliiceii ywirs of airc. and mnst pass 
a satisfactory extiin oattoii m Heudiuit and Coniposi- 
timi in the dupancse laingunire, and b 1*«> Arithmetic. 
Hut each applicant may K- .subject 10 lurther exami- 
uuiii.in if it i' ib’cin.-d iiei'e.'xary. 

7. — The students are to nndergu two regular ex- 
amination- a year, and if the examination mark of 
any student fall- Kdow twenty jsir cent, he will not 
be allowed to rciaam m the Institution another term. 

b. — When a student has ismipleted his course, he 
will have to pa-s a tiiial cMUiuiialion. and if his ex- 
Buiiuation proves satisfactory, he will receive from 
the Institution a certifrcate, testif^'ing as to hia 
qoalificatiuDS. 



PREPARATORY AND {SPECIAL 
COURSES. 


Facclty (ll»70.) 

«. w A(.ESR!t. Vri.’. aiiil Maiiuf'm turi>.. 

TovASiA-M.V‘>.KKAzr < 'iKiiii'try. 

Kitiazawa-Zennak. I’ln-.i". utal « lKUUsin-. 

UTKK«k-T(>ri.l'MIT'r Mlttlu iimtii 

0!»AI»A-(»IN/.o I’i.i. t;. n! Art-.. 

WAitA-Tsi'XA'Hn.i Mint . 

Shmi-Ikki, i’nict.'.-al < 

Sbuioa&i-Mutujiru, ......I*ractkttl Cheuiijjiry. 


L— OHEHIOAL ARTS. 

PliEPAKATUU V CUL'K.'jE. 

FIKST YEAH. 

Fliti»T SEaalON. 

Arithiuetiv. 

lliyMai. 

CheoutfU}'. 



~ 4 &— 


t:>ECOND Bessiok. 

Algebra. 

Organic Chemistry. 

Clicmical ex{>eriments. 

Qnalitative Analysis. — Lecture and Labo* 
ratory work. 

Drawing. 


.SKCOND YEAR. 


Fin»T Sk-^ius. 

Mincrulogy. 

Analysis. — Lecture and IaImv 
ruton,’ Work. 

rrcjiaration of chemical reagents. 

Drawing. 


SPECIAL COURSE. 

ONE YEAR AND A HALF. 

rractical Training in the Uanuftcture of Cheutio 
cal Products. 
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n.— MSOHANIOAL ARTS. 

PREPARATORY COURSE. 

FIRST YEAR. 

Fibst Skrsiok. 

Arithtuetio. 

Physics. 

Inorganic Chemistry. 

SbCOSP .SEsMoN, 

Algrehra, 

(Jeoraetn'. 

Triponoiuctn'. 

Prswticc in IniiHilnig in-tnum nt'. 
Drawing'. 


SECOND YEAR. 

First .Srs-u.k. 

Mechanic-. 

Practical traniii" :i. t;.'' Munuf'uc. turc of 
j»art5 of 3Ia( 


SPECIAL COrRSE, 

OKE YEAR AND A HALF. 

PnM.*ticiU training in the Mauufiictarc of 
Mecbanical PruducU. 
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SYLLABUS OF SUBJECTS. 


I.-ENOLISH LITERATURE, RHETOBIO 
AND LOOIO. 


Tlic 'tu-h- i.ftli.- luiugua^*! and Literatua* 

iiK-ludfM iIk' ennui, ilcvclt>{K;meni, ^niiutuar and omu- 
l<eMiu.ii di' tin* KIlgh^h i^iuguage ; aliju the urigiu, 
do\tl<>|.fiiK-iit a:i<l (imracterisjtics uf Euglish Literap- 
luro, iiiarkiiig tlio gnuMli of the louguage aud Utera' 
tua', and the iurtuences which produced the changes 
and iiiipievcuieiit.- therein. 

Liider Kiieteric will In,- »tudied the (tj'ateinatic ar- 
raiigeuieut of the facta and arguoienta aiatiog to a 
given subject ; the division of the subject according 
to a a'Cogiiised inetliod, and the on>aiueuta of a good 
prose style ; lignres, of s]>eech ; beauties of style ; elo- 
cution ; taste ; criticism. 

Uuder Logic is included the whole sctenceof Iti- 



feKDoe, DedocUve and Indnctive, anth occaaiona) leo 
tnrea cai the Hiatory of Dialecticn. 

The siadent will 1 h* rinjiiiriHl to |iro<lnrt> exercises 
in English paraphrasing, hy innking ahstrncts, writing 
essHVs, 8]H*eches, critiijtu's. reviews, inuking n 
an index, or inditing fornml letters in olhcial or coui- 
mereial ooneapondeiu'e. 

Till* Text lkH>k' are ; 

Marsh's IIit,ton* »»f the Eni'li'-h laingnage. 

Morley's Histor}' of Eiiith-h Literaturf. 

LnderwiMKr* Manual of Kiii.'])'!! Literature. 

Haven’s lUietorie. or Baia’' Uli. tone. 

Fowler’s lK‘ihiet:\e le-oie. 

Killick’s Stiuleiit’s Hatul-Bo- k to Mill'- L'^ie. 

Sbakesjtcare. 


IL-HISTORY AND PHILOSOPHY. 

The stodents who enter the rmier^ity are ex|>ected 
to he sufficiently inMnirted in the general outline of 
Universal Hi‘-ton'. They ar>- oeiujneil during the 
first term of the first year in th“ lareful sta<ly of Eng- 
lish History, osiug the .‘student's Hutue as a text-lK«.k. 
Die acoond tonu is etnploviMi in a similar uiiuiuer on 
Obanibers' H istory of Frena*, Essays on given topics 
wenqitind. 
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Daring the whole of the second year attention is 
given to the Philosophy of Jlistoiy, the varioos aspects 
being t«-«fe<l by the Profe«(«»r in lectures, of whidt 
the siadeiits take notes, and njHm which they prepare 
written eswiys. 

The first term of the third year is nccnpied with 
Mental PhiIo.s<iphy, ninl the seeond term with Moral 
Pliilo‘«iphy, the Mfndeitt- Using Dr. Haven’s Treatises 
a** text lnH'k*, ; but a!-«i expres-^lng themselves in orig- 
inal Anuly-iH and ( 'Ia"ili< ati*'n. Essays are likewise 
prepared and critiei-'sl. 


III.— MATHEMATICS. 

In the £ren« ra! i <>urM- the Mathematieal instractiou 
is ef an elein<*ntiirv « hanu'i-T. de-iein-d to give a snP- 
firieiit tru nitr..' t • tiie -tudetit to enter any one of the 
.‘'jM'oial eotir-e'. In tie* first year Algebra is carrietl 
through to the (o-nerul Theory t«t‘ K<|Uations, and the 
element' of (Jt-.-metry an also mn'tered. 

Ituring the 'e. ond \ ,-ur .Mgebra and (ieiunetry are 
Is'ili iini'hed. I Hiring the thir»l year Trigouoinelrj', 
i'onie SiM tion', and f<wonliuatc iutmietry are eora- 
pleted. 

Higher )Iuthemati<'!> is pursued by the studeuta of 
the sjiecial coum* in Engiueering. 



IV*— PHYSIOS. 

The mBtroctioo in Physics in given in the second 
and third years of the general course, nml in the first 
and second years of the sjiei'ial courses in Cheuiistry, 
Engineering, etc, 

1. — Gclkeral 

The aim of the instruction connected with the gen- 
eral course is the acquisition hy tlie student, of stndi 
a knoadedge of the neientv as sh<*iild in* ni the jWfH- 
session of even* etlncated, and esj»*M*iaIly, of evi*rv 
pn^fessioiial man. 

The whole subject is first sr»‘ne «a«i u\ a M»r.is r.f 
fiimiliar ItHdim*?* or I'onverMite us. illtHirafr.l with ex- 
fieriment^ ; the student k^iiie w ih table 

text Ixirikj*, ui>oii which, th the h* turen, he 

firequenily cvainiued. He fun har with 

the laugiuigi' of the srh»iiee. winie--eH t!if* nv*^t un- 
|>ortant actiotn of tin of Tja*ur»\ aiel learns 

wimethiiig of their accejite<! e\|)!a!ian»*n. A year is 
devote*! to this more ifenerjil and « \i* w. 

Tlie student h pn^tuime*! ti* ha\e letw gauieil suf- 
ficient kintwletlge «*f MaUietnutaH to enable htlil to 
stu ly to udvautage s<»nie the tbeor>*tn al |>nnei|defi uf 
U^iiamit's, (HtaticHund Kttieta^l, in their ap{dantion 
to the Mechaim*s of *Mdifl^, Ii*juid* and ; and hi?* 
alteiiti«*n is given to these siibj*utf* during the firnt 
term of tlie thin! yipar of the creiit ml coiir^k* of studies, 

Tlie second term of the luuiie year is ft«*votiNl to the 





varionA fntbjectA whicli are grouped under tlie liead 
of Co«mical Phy«icfi. Theae Aubjecto are 
TJio motioriH <»f the heavenly liodiee* 

!''niveri4al gravitation* 

The li^ht of the heawnly iKKliea. 

Atmof<jili<*ric Phenomena of Light. 

T<*rreHtrinl fenijK»rafnrea. 

Tlie pre*<Hnre jind currents of the atmosphere. 
Hy<lrn!iu‘t*H»rol4»gj\ ( IoikLh, min, snow, hailtdcc. 
AtTiewjilH^rie Klerfririty. 

Terrentriul Mfiirio ti^^in. 

11.— MT.i lAL (orK«E. 

Tfie (»l»ifet of tl»i* s]uM‘ial onur^e w rwo-fold; 1st, the 
m^re m:nut4- aud <1 ‘-rndy of the suhjtvta a-hieh 

folhov >ufh a]ij»ti<'ano!t of mathema* 

tienl ineih<KN : ?iol, t!ie ae4jni*iition of skill ill 

j>h\**ii:il inainjmhuion. hy pnietietil work in the 
pln^jeul lal>oraT*»r\'. 

In th»» fir^t \rnr hn funw are iri veil on Acott»tic»| 
Heat, l.iirht, K!i<tri4j\ anid Matfnetisfii. Tlie mn» 
Htrn«tion of jil»\sjal formulas, and their use in tlie 
M*lutaei praaun! urMJdcins, receive inirticttlar at- 

tetitioii. 

ill tlie **ecoud year the stmlent enter** the lalxiratofT, 
and hams to ditferimt instniuietits^ and to per* 
form H variety 4»f exiKTiiuents, in ivluch he is required 
not only to olif4i^r\*e, hut also to immstire, aa fiir an 
|Hmilili\ the action the various forces of nature. 



Ilqfrfold iMMiittaitod fcf eomiMuing olMtmd with 
ww^ w trf wwilf , l^ftematie uiTvttifcatkns |»r> 
tiedv ralijeoli sk ponroed and all valuable pm> 
oewMW and nmlta an recorded. 


SBOOLOOT Aim BOTANY. 

T«ro jrMn id'the ronree are aliotUHl t<> thc«e tiiibjecu. 
linch effort ia now liein^ ex|vn<l(tl mi oillcTtinyr and 
aaaortiug material)* for ilhi<t rutin c the Nittiiml Hiatorv 
of Japan. Ibe atndentK nn‘ th<*ln•^■hl■•• ciu'oiinitrett, 
and uiatracted t«* uiake i<r ]«>th Zoological 

and Botanical apwnmru)*. Tiie aorki* hv Japaiieac 
aotbora, in which tht^ )>uhj|i.>i-ii* art- tn-ati'xi.arv exam* 
ined, and tlie atadeiiu dim-ic*! to tlu-ni for infoniiaiioti. 
It i* believed tiiat thii* course. i<y illustrating the 
mlyerta with familiar and natne s]M'<'itu«*ns. wilt 
gnatljr aid the studctil in obtiuuing a clear appix’ben- 
akw of the anbjert. 


Y1.-XINERALOOY. 

Ctyatallograpbz, aa an iotrudortion to Mineralogy, 
ia begiiD in the firat half cf the last year of tlie gvoo* 
ml eonme. Thia aubjeet ia tanght vith the aid of a 
laife eolleetioii of eiyatal modelB, in wood and f htfa. 
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III thf .Ium<<r ji'vr, ih<* «»f tiw* 

i>i»tKiiii* il»o Kut»«? Mttttifin!; the nuer 

< Thu [inw itt*u) u\i‘rk imva hi the cImw mm 
ewtttinudl^ but the stuttuot U n^niml to perlbiaB 



Ar UoMielf all the neoeMuy <^pei«tioot to detenniiie 
|dqMcelpro|i«rtie« ; herdnem, strenk, onrutiilline form, 
ifpeeifie gnvitjrt blow pipe reertiontt, etc. 


vn— OEOLOOY. 

In the eeeond jrcor of the nl cmiiH.* Oe«Ii>jr>* 
wfll be tan^ht. Tin- l€<*Uire’' iiri* ma nly tl vuttHl t»i 
btftlorictl G<y*U»gy, after nti I iKimtiii* 

cai GeoUijfy aii well ha LiiliMli»jry tuni I'aleoutMlniry 
hare lieen treaftnl a'* j*n*jmnit<*rv j»art*% tin* |iM|>er 
aobjeif^t. 

The lectun*j# mii liiMMmml wre t vplfiimtory 

ofthe cliaracter of the uitite-riaU of tin* tUlVemui for- 
matiotm frtun the oKlcnt t*> i!u* latent ; they tlorriU* 
hem tlie»«e maierialA an* arraiigeii nin) li\ \\hfit «^rgiiiiie 

remaiua tlit-y aiv cham* 

Beaidea thii«, the himleiit frHn utf*rtnnti*»n m to the 
dtit^ribiiticia ofthe difleriHit c liroiiolo^ricn^l ; he 

ia inatruetetl a bat of UH<rftil liittiemU oiTtir iti 

them; and al certaio lime# lu p.*t^t»iutlaitti^ a 
of fbrailMiioiii a geueral picture of the chaiiipsa tin* 
earth haa tmdeiiguiie durtu;^ a GeoKigicml age will W* 
dtairo* 

Wbeo them iahjada hare beea ftaiahed^ krturea cm 



ihe Oeology of JftpM, fwrtioiikri/ on UmI of the iMfe 

inland are to be delirercd. 

The atndeiit reccivea at once aome Icooirtedgo of 
the moat impi>rtafit princlplea of Oeolr^ml samytng; 
a niitiil)cr of iliairmma, iterttona atid tabolar tiowi ill- 
natratiii^ tlie leoturea an* alwaya arremible to the 
atiidonta. Tlie mjIIoso iKwaeaw** I.itholo^cal, I^ileoii- 
to|osn<’nl. and O<*oltiiriral crdlerthnw, with apodiiieiia 
from all f>nrt<) of tin* wi>rld. A a|K*cial Japeneee 
ctdlection iri*o</r.i;>hi<'al!v nrr.uij'i>d illaatratea the hwt 
part of iht* i*oiir*'f. 

Durin*' th<* Hunmi«-r \iU’Htion a few of the beat 
HtndoiitM I'f tin* «-l)t*>H**'i an* allowed to aocomponjr the 
profeenor on a pari of hie journey into the interior. 


VIII.->MXKZNa. 

Te*«'tnn*.*« on Mining follow m ciuirae thoee on Geo- 
lojry, U*uio ihliv.-rol to tin* -eunlilic stiwiente of 
the •Senior cIium. Tlie time devuh**! to tbi« anfcgeet 
Iwtiig Hhort tlut treatment U of neoMnitjr ^piite 
elementary, but includea detailed deeori{itioii «f 
Juitaueae metboda of uiiuitig, compnied wUk the 
theory mid pnetke of other eountnee. 




•>i^la>S 4 


Uloir fpedal oonrse. MaeUne Dmwiiig awl OnfiUe 
ralf’nlation arc Htuclied nnd>*r the Profeaaor of lfa^»- 
iiical Kii^inocring. T<>{M»^raphira.1 Drawtog is a part 
of the inKtractJon in < 'ivil Engioeering. 


X.-LAW. 

It huH Ui-ii .•x]NMlieiit to modify in mnne 

mi'U'iire till- i-oiirjx- in Ijivv |iiihlmlH‘<l in the taut 
(’ul. i)'lur. Tli< 'i- alt- rnn..u» have U-eii loade in order 
(■> sjivi' s;nai» r w» iMitt t th<- study of pre*cnt and peat 
dapuni-M- I^tvv. and t<‘ that f.f (.liitieiw Law from which 
Japtuii-sf La-A taki'o its ri^’. Theatc atndie* will be 
jiurMt. *! uikI. r rr<'t* -s< »’'4 diiriiiiT three yean, and wfll 
in thcti.M'tvfs fi.nii a r gitlar etirrii*uluni. 

Tltc following is un outline t>f the Ctiune - 

FIU1<T YEAK. 

In the Fir->t Yetir will U* studied-— (a) The Law of 
Ileal and !*• rsonal l*n>i>erty. (6) The Law of Con- 
tracts (with- the suh'rdtuate topics Agency, BtHOy 
Uuihuents, lusuraiue, Partuership, iSale). (e) The Law 
of Crimes with the Law of Civil Iiyanm. (d) CtKh 
stituiumal Law, which will be an Elective Stndly. 

8j;.CUXD YEAli. 

In the Becond Year fpecial att«itii« will ha gteiii 
to the Piaotioe of Law, inetoding the Law «f Bnh 
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«adwB in if* twiotui bnuicbeH, vi«: — Civil Proocc^l- 
ingtf Orimiiial Pmc«odiag»» Chanivry Procectliii)!:«i 
and AdminJtjr ProomnlingH. Tlif' Mtuili'ittn will nluo 
OMitiniie the wtudk'iK n« opiMkrtiiiuty nUim«, )N‘;?nii in 
the Fifwt Year. mkI Konian I>a\v will Itc nn Elortivc 
Study. 


ZL>-OE2rEXtAL CHEMISTRY. 

Inorfuiic Cbem3»tr>' .« lauj^'ui ut the ihtrd year of 
the gwieral oourae. 

The calgetl ii iutnxluivtl l>y h cf the tfoiH'itil 
hnre of chemiod comhiuatiou Mini and 

» foUmred a deccriiiiton. inu«trat<-<i hy numvroun 
experimenta, of the eleuu-utan kuUtaiKXMk and their 
iiioKt iiD|Kntaiit omupound*. 

CowMoted with thw dejiarUiieui to a lahoratuiy 
Iftovided with >11 th e neoeewiy itp p ifit tt t f and dwiiii* 



calfi, where the etadent ie reqnifed to lepeit the «3t* 
lierimentK previottely performed hy the Vmitim&t io 
the Imure-n>om ; thnn enabling thoee who are pie* 
paring fo enter the itpe^Mal ehemical conr^, to do ao 
with Huiiie pn*Iimiuttr)' kiioa*lcdge of chemical feao* 
tioiiH unci maniputatiofi. 

Till* students rif the Chemical »St*ctiMii are inetnicted 
in Organic* du iniMtry, during the fir«t year of thdr 

^cjwciiil i’<ujr<e. 

Th<H4» ctirU.u wluch are of importaiioe) 

citiicT in tin* urtH uitd nmnufiirtun^. <^r liave a special 
tiu*<*r»»tu'ul ur«* irruitnl of an folly aa poeaihieir 

find till* ar»' illintrarctl aith ntimerutia cx- 

rif 

r»*n<c:— Jihix-inrii Chemistry, Fownen* 
ilaunu! **1’ . N h*TlemmtVs* Cheiuktry uf the 
CarlKHi C^uijMivuub, and Watt's Chemical Dktioiiaiy. 


XI1.-ANALYTIOAL OHEXISTRY. 

lustrui iu u M th*s 'subject ia given uiaioly by pfao» 
lical aork m the chcmu'al laburatoiyt exteadiag 
tiiri)>ugh<»ut the thax* yeart of tiie special course in 
cbemisiiy* 

The attenliou ol Uic student is timt diiwcted to the 
general prupertiee ot' the metallic and lamHOtialaUie 
eknantai practici in maiiipnlaliim heing afticdad Igr 



illwynpHatiwitf TUMNMcl^ After* 

VMide ipMU atfeatiuo is jmtd to liropertiee of 
tlM daae&ti wbkfa tieiro fur Uieir delectiwu in tlie 
eoone of aaalljrnn* The progivKS of the student i» 
jBeqaently teeted by giviug to him Ku)«ttaiioi>« for ex* 
Mliiii>tioii> a vritten re|iort of the niinh xis iieiiig pnv 
wnitod to the Pri»f«t«or. At tlic I'otirluhion of the 
nyitenudic irtudy of the elciucntft, the ^t(uh■llt proriL<eilH 
toexantioe qualitatively the e •tii|M«>tt 40 ii «f v'nrioiui 
Mitaral and u)da«tr.M] pniitKi^. 

Prartioe i* next .n •{U.iotiUtiVt uuu'v* «. r-.iii- 
meocing with tlie mnipUM «iu h us ih, «!« t« run* 
aatinn of the ci«»utu> uii> of a •< sait. tin- fr.ni. 
position f»f which i« kiixttu i" tli< i'r f< " r. \\ hen 
the atodeut has h.* a) i.tv t‘- ••le.i.n trii>t« 

wortfaT reimitis Ik- j- a!i.>w,il t.. |.r'-<»tsl w.ih the an* 
alysis <if natural lllJKruS^ and uri.tntal 
niiawil} include the a"a\u<:: < f i ,ns and < n*. ulti- 
mate and proximate or^'uxi.i. aauivs.o. detection of 
adalteratioD, specially lu arucles of food, aud detcc- 
tioo of pMMMXS. 


Xm.>-0B1X10AJ. TECHMOLOOT. 

The ledarM on this suhjiTt are given during the 
■ecood aad thM yean of the »|KTial course in Clicm- 
fatly, la the eecond year the ftillowiag tolgects an 
fedGIft M. Alld Aa nAAtUMBt it is nfinihlf 



Hie libawii the munfiictaring pweeeiM is 

the leotiiies. The snlgect is iOnstiatcd Igr <ii<gniei 
Mil hy ii|iccimcns of miuiaihctiited ertides. 

Fuel and its applications. 

Wood. Peat. Coal. 

Products of coniliostion and deeompoeitioii. 
Chanxjal. Coke. 

Gas. Artificial illumination. 

Tnr, and Usliea derived firom it. 

Other auste prudnets of the maoofiKtaie of 
roal pis. 

.Wtieacid. Xaplitha. 

Miiienil oiU ; apiilK«iion to heating and lightii^ 

pnr|M>ws. 

Nitre. Nitneacid. 

Sulphur, distillation and purification. 

Manul'netua* of Sulphuric acid, <Salt>cake, Carbons 
ate of Sodium. 

Hydnichioric acid. Chlunue, Bleaching powder. 
Saits of i’otassium and Sodxoiu. 

Uagnesium and Aluminima. 

BrMiudtt and Iodine. 


The second {lart of the coorae inciadee the under* 
luvutioued suhjecU. 

Colouriug tuateriaU, nuneTal and organic. 

Djreing and Cnlioo piiati^ 



QImn, Po ttay and Patsdun. 

Ilntini tnd Oondit. 
ftigar refining. 

l^mring, nod maonfiirture of irino. 

Animd and vegetable oUh and Soap, Can* 

dlea^etc. 

E ap kiaive matcmia : gnn]M)vder, gun-cotton and 
niiregljccnne. 


Xnr.-KETALLUROY. 

Hie lectnm Mt‘lanur_’'% uc< with a ircu- 

cral acoMxnt of the I'niinpa] iiuta!iur.:i('al 
and a oouaideration of iht nfraiton inau>ml<t u»«d 
in tbeconetniction of furna<'«** nstd cf the fuel cmplur- 
ad for tbe redaction of the metal from the oiv. 

A detailed aoconnt of the ]>roi.ct>«i‘a vmplojed. and 
of the fiinnoes lued, in the reduction of the moat tm- 
fNirtaat melala tnll nt&t Ik* gireu. XIicm.* mil he 
deacribed in the lulloviiig order, atteuiton Iwtog direcl- 
ad to the methoda moat applumUe u> tbt» country. 

Irm and Steel. 

Copper; Zinc; Tin; Lead. 

fiilm; Gold; ITalinutti. 

KeMBiy. 

IBehal and Ctfindt. 
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The lectares are tlloftnted fay • ooUMtioB of 
gnunn, and niodcla of fiimaces, and epediiiaw of <mS| 
liH’tuii*, and tthtgu. 

Tnii’tiod iiiHtrni’tion in Aiwayiog U given to third 
year'll xtwli'ntM in tlie Mctalinrgical Labomtoiy, which 
ut fitted n|) with all the necetwaiy apparatus. 


ZV.-MEOHANIOAL ENQlKSSBlirO. 

IWf r- flit, r 1);' n|Miu the Hpecial Hindiea in this 
«h'|mrtni.!it, tii** «»tndeiit must have completed the 
getirml l•t'..tl(lly i*r tnuAt |>nM an examitiatk*o 

ill i-'piivulfiit «(u<lie^ ; enjieciol weight being given 
to the foll"Wing ..nhjci t» ; — 

Tlie Knglitih Language. 

Matlieiuatici. 

Gvouietrical and Free>hand Drawing. 

I’hy!iic4 and Inorgauk Cbemutry. 

FlUJiT YE.\it.-JUNIOR CLASS. 

lu tlie iipil year of tW course the pupils will ah* 
tend to the fidloniug suhjcvlii of study. 

1. Tliey will coutiune Geomatrkal Drawing as 
apfilicahiu to luachtnery, the exercises being sdsdted 
as fitr as (Mssible to fiuuiltarise them with the fmfeo* 
tuNh on diSlMrent planmi ofdiiiieBtaiT partaof UMhi* 



kMf* fhqr ivffl alw devote oonaiderable time to the 
illl^ aad fUtactiee <4* the vartoue grM]>liic mcthode 
whkh we aiiplicnble to nuutr cliw««ett of Kn^nci'ring 
tefcaiatMMi. The subject of ('airnlation is 

tneted in the Ibllowiujr order : — (irnidiie Aritlimctir, 
Ofn|diie Algebra, Oni]iho>KiiK>ties. nud ((ro|iho-Stn- 
ties ; in the lest dirii^ioii of the Hiihjoot imiiu'r<>u> prae- 
tkml li(i{ilicatHms Wiiijr ina«le to the ndevilution of the 
Strength of nsrts of macium r>- and of hroko'-work. 

2. Thee srill parkin* ii luhiiiiml cotirx* of 

studjr in Ifeehiinh's nod M<‘i-haa>ii). T!u' home 
exercises for this els W t n p! entifuli} iliu'lrute the 
nomericnl results of all prop><«itiou« uud ionmila* 
explained in the hetuo ■*. 

3. Hier u'ill at th" • nine inter upon tin* 

study of the Ktixni^th of Maierod*. T!ii> e.tu-iid the 
Metallurgieal lectures mi the < Ik muni coume 

(lit Year), and in the -|H-nal elnsi on Mreii^’th of 
materials the urn'liauu^l protessi.-ii to winch tiie ma- 
terials used by engineers are subjected tu the course 

their oommercinl nisnufact lire, are deseriljed with 
rrierenoe to the influeuoe «hi< h those o|ieratiou« curt 
il|Nm the fiual prices, and uimn the physical proiierties 
of whkh the Engineer ha» to take account. Atten- 
tiM is dnswu to the C(/'m|iaratirc c*mu of difTcrent 
Jffp— and siaesy and to the fluctuations in the 
BMilut {urioes of the rarious materials. In order to 
ffria m mam mUlUgeut fimiiliaritj with the sulyeet, 
liiilidiMlisriBMlM praetioid tests witli iSMaatA 



TMtiiigMaebiQM,«ad wOl oilailate ll» 

tram the reealte of their experimente. The wleitidi 

experimented on will for the meet pert he JapeMee 

products. 

SECOND YEAR.— MIDDLE CLASa 

The fdlhtwiiif' is an outline of the second jeer’s 
course of study : — 

1. Tile studeiitH wiil apply the principles of the 
Htreiiirtli of Matermis, and tin- ex]icriroent«] date upon 
whicli thej rc'f. tlie pn»cti«i»l designing of Boilett, 
Bridge-work, und a few (<\auipies of Machiuerj. 

Tiuy «.'! tt!-> l*e made thoroushlj acquainted 
with Tlx-i no d} niutnes, d< velopint' in full tletail those 
{HirtioiiM of the oid'jet-ts which have prartktd appKca* 
th'us. rir«t 1- eotitideri'tl the < teneration cf Heat in 
FnriiaivH, or I 'otnlin-.i.on of Find. After this Fnmaee 
and Boiler edt>-t< !tev. Next Miitlictiiatical ThenwK 
dyimmie-, aixl hi-th th<‘ applications of Thevmodjna> 
mic priiicipleH to the praetnai talculatiun uftbe edl- 
cieury of Steniii Kngmes uud Air Eugines. This iMt 
|Mirl of the suhjoct will induile descriptkMUi of the 
luethiHU of Testing Steam Engines. 

Tiiey will ali«i iitieiid leetnivs explmning the 
thcKiiy of Frictional Eiticieney of Macbinea and dea» 
cribiiig the couHtnietiun of the fViciioaal parts of 
roadiineit. In the second part of the jvar tisej nlB 
kara the most Important details «f sraribahop pne- 



thffy md <]iit wfll iaohide the falmletion of the pow« 
«r tef^nd to drive varions nmrhinee. 

THIRD YEAll—SEh'IOR 

During' the third year the work of the f^tncientu 
will hare an entirely practical Wnraiii:. 

1. The deaigninir of different »*f l^ind, l^»ro- 

metive and Marine Eiieinc^. and ^ f IV 'jkdh r*. a ill U* 
ejcplained in full detaih ami all iuH\'^».arv raK uhitiMiiR, 
tncloding eatimatea of and dra^^dnr**. a ill U* 

iiiade by the atodeiita theiii^dvt-H. If ihrrt* o» f und 

raiBetettf time, the deRiirn t»f M«< him^ N and 
iHulding will U* treatetl t,f m the l»N !ur*-*4. 

2. Tliciiiacliinen'of WaU‘r-a«»rk*». HarU nr«ai»rk*, 

and Town-I>ni3nagi*, a til a part » f flit^ \air. 

3« Mmt of tlie ^tudet*t4*’ tiim% f r u lar::*' |iart **f 
the year, will lie a|ietit ui the dt‘**nriiin/ « and an 
exteiided eoiirae <«f reading iijk n iinuat 
will be prpacTiiwd. Iktih tin* pm<iiutil ut^rL, and the 
mailing pteaeribed for each Kiud«*nt, \mII Imu* ri|»«M*ml 
iwlkmice to the f«|)NN:*tal bmiiclt ofeinrum niig iiitemh*«l 
t«* be {ntriimiL 



"xvL— CIVIL BvciimsniO)i 

Ciril Engineering m pnnnied by the etadaiti ef tiw 
Engineering sertion, in a conne panllel to that !■ 
Mechanical Engineering. It irill be treated ia tiw 
following onler: — 

1. During the fir»f rear, Land Sorveyiag wtH ha 
folly treated, including the tute of field tnatrumeata. 
IVactical Hirn'eyn «ill Ih* riifule, and the neceeiaiy 
drawings and minputatifns exi-outetl. 

2. I>'veli::!g i-* al*"' tnoght daring the year, at 
well m the iiu-tlK-N reijuire<I for Topt^^phj, the nae 
of the pinin' fiil'l", etc. 

3. In c'li’ini-t.. I! « th the prerinling .«nbjectB, the 
students nr- 'ruined in tin* inetlusU of making J^kits 
and nmp'i ihe !un>l-> <•nr^ey•■•i. itmliu the systemaof 
ronveiitionnl syinliois um'<I in To{Mgraphieal Draw* 
mg. 

Tlie Si'i'itntl year i'l occupied with the lulhnruiig 
»ul>j*fts : — 

1. — (‘onimon n>aiU, •ueltidinglm'alioiiandentatnKK 
titni ; luateruU of roo>Ula-\ls.stre«.‘t parementa, ix, 

2. Itailw'HV survey mg. tu%'luding the reconnaiasanee 
of a railway line ; levelling. »nd laying onl raihvagr 
enrvea, laying out and cumpnting the excavatioBa aad 
embankmenta, and making detailed diawiaga aad 
qiedidcatioBa fiff the wtnrk to be exeintad. 



tl» of ^ iMtavU Hied in m^^neering 
i to n i Btnw i , vie t irood, Mck, eUme and metnlii, togeth* 
«r vttk mortam and cementi. 

4. A^^ineerutg ebnctares in wood, iron and ma- 
aomx ; bridgei> stone, wood, cast>iTon. and «n<ipenaion. 

Dnriiig the third jear, the work of the «tndpnt is 
sgqpeoded on the snhjectai ooonecte<l n*ith fltHnWy and 
Hjdmalk Engineering. 

1. Geodesr will be taught hr n iieric<i of iertnre*, 
»»yl«iw{iifr the niethoda of trigonometriml onrvei; iiig ; 
geodeticai astriwoni.v, and pn>blema ronnei-ieil aith 
the figure of the earth. 

2. Ihe conttmction of catiala, raimblivka, aqne* 
dncta, and irrigation and iu‘«age aorki*. 

5. The iujproretuent of the rhaniie!« of tm\i£rnl4e 
rivers; the protertion of their liattk". 

4. 8ea-coast improtenieiit*. iiiclnding the ei'ii- 
stmetkm ofliariiuara, dockn, puT**. ete. 

The tieatment of all tlie«e a it] lx* of a 

practical rhaiarter, and a ill W atTomjtiuiit'tl a-ith 
eacsdnes in the oae of tnatnunenta, and in luaktog 
diBwiaga and compntaticsu. 



SECTION FRANCAI8B, 

» 


Le bot dc la scrtim Fraocaiw eat de firrmer dM 
prrtrv««tfurt» c’a'inMcji d’eiH-iirner la phjaiqne daoa tOBS 
d^voit'pjH-nK-iif-*. Aiwni Km <v»nr* de Flijtiiqae 
)M>nt ill iiAi-xtuir'-iiirnt de coan de 

Matbi-iiintiiintM i t ilc Mi'i-aiiiipie aana leaqoela 1 m 
tiiitivvIltM tln-»rivfi i-li) HiqtitM ue poornueot M» 


im;o<;uammk dks tours 


I>R 

IMfVSlQTE. 


I.— PHYSIQUE. 

COURR 1‘REPARATOIRE. 
Fhrsiqae Rldrueotaire. 
Bot de la pbTaique. 

Prapridtda gi^ndndea dea coipa. 
llotioM ^MiiMMtoiim de aiAMiu^pMt 



PBEMCfeBE ANX6E. 

Fhfinqiie ^Itoentaire. 

BsetrioiK stetiqae. 

SbctridtA ^jnuuniqiM. 

El«otio>lfaigo4tisme. 

Acoustiqne. 

Optiqne gtonltriqiK. 

DEUXIEMB ANXfeE. 

Ph,rsk|tic 

I. — pR*ASTtfR. 

Comi^teait & la th^*ne du |K‘udul<'. 

Idmtit^ de la |i«HUit«nr et d>- rnttnii ti»o iiniverM-lle. 

oaleal dea ^l^rneoU tk* la ^anatiun dc la jaiMuitrur 
k la aor&oe da fflutie 

Omnpl^nient k riiydrtwtati(|tic dtn fnuc.--IUir(iiiif’tre« 
CBn^fiatmini, curmtiuns bartiRi^tnqtie*. nMWttiv 
dea hantean an du Ijaruiui'trv. Lmu de 

la aolaliilitd dea gaz daua Ie« liquidea. 

II. — CBAUita. 

Umbm dee teupdfatima : P {mu’ la dee 

ooipa ecdidea, liqnidea oo gaienx ; par lea tra- 
f*5%ff 40 4 iiiCMsiilioii dit twf yi con^poitia 
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DOatatioD det oorpa Mlidca aaMii^ m wiifcilliiii 

(octa^re et ellipaolde dea dOataikma)^ daa 
qnides, den gaz. 

Cbaleor rayonnante. Loia do reftnidiawiinailt da 
Dulong et Petit. 

III. — HAOirrngitB. 

Eqnation de« oonrbea magn^tiqoea. 

Exp4rieDrefl dc Ohin<«H. 

IV.— ELKCTRODTKAJnQrE XT EUBCtSO* 
MAnVETIKIIB. 

Formolea ^l^tuenUiireii d« I'actioo dot oomanta anr 
lex criuratite et de Tartion dm connuBta anr laa 
ainmiltH. C«nHAiiieuee«. 

V.- -.M.\NtPl*I,\TIOS«. 

TKUIS1K.\IE ANSfeE. 


I’hvHi.jtu* Su|H‘rienre. 

Cette ann^' ent eoimcriV & «ne Mode tmte aoa- 
Telie, e\igt‘ant iW e<niuaiHHauivs d«^ja ^ndiaa CB 
mk'ul iutiiiitt^iiual. 

I.— AfOlMIOir*. 

Prii|iagatioii d‘un mvurement vilnrati^ daaa w «i> 
Ikm btHDogtae. 

Compoaitioo daa monveiMata Tibntoina. 



dn mm. 

yma mnam, oordts, et plaques vibraates. 

11. — OPTIOlTt. 

Das vibfilioiui de I’Mlier. Sarfaces d’niide ef dVIas* 
tidM. 

VbOaaim et B^ftaetion dee (mdes himinon«<>ii. 
MdCbodes de Fbeao et dc Ft>uaiuU {K>nr la dvtcmiina* 
tkm de la Titesse dc la lmni<'^n>. 
bterfllmcni dans la Iunl!^lv nutim-Ilc : 

Fraages dca niiroin dc Fiv«ncl, Biprisnic ; 
Anncaox dc Non ton : 

' Diffrartina et H^‘caHX. do In longtn’nr 

d'andc. 

Polarisation rpctiligne. Intcrfcn^nres. polarisation 
elliptiqoc. 

Polarimtion rhmniatiqnc, Fnuijr»*s «'t lunics ncutres 
dans Ics cristanx uuiaxo ct Innxcs. 

Pdariaation rotatoire. Sacrlmrimotno. 

III. — Maxiitu^tion*.. 


n-XATHEXATlQUB8. 

COURH PKfiPAKATOIIIK. 
AritbmMaqne. 

Gdonitrie. 

AlgMNnua 

Odoadtrie detBriptiw, 



FBKinfiBB AMHIBS, 

ALotesK counJcanAOM. 

Bioomc de NewUm. Series. Logaiidhiiiai 

briqaes. Tii^irip dm I)4riv4m. Tb^orie e( ili»> 
lotion des if •nit algebriquea et tnoMcndMitca. 

GcOMKTRIK AMALTTtQI’E PLAKK 

Ligop droilp. IVrt'lp. Coorbes do seotmd dcjglA. 
Th^>np de* rciitru/. dianijftreit, taugentes, aiqnnp- 
toU’A, foyerit. ( 'onHtroction dew eosrliM en 

n>onl(iniH-«*t* t-art^iponoA i*t polairaa. Similitnde. 
Eovelfiipm. Sprtiona mniqnea «t eylindriqiiin. 

(jr.OMfTRtf: A> \ t rttvi E i»b L'EnPArs. 

Ligitf I’lan. Etude des mirfiwn d^ 

M-i.'inlfnlrf. E;iii*'.-nle. H>'pelbdoide et cOm 

aoviiiptote. Taniliolotde. SorfiMxa 
ct CTlindrujuee. Surfaces de r^vulotioo. 

Cif'-OXETRIE PESCUFTITB. 

(Tueoris ct EruKC.) 

Plans tangents aitx sortaees coniqoM et ejrfindiiqiiaSi 
et Rux sorfiKCs de rSrulatioDS. SeetioBs plama da 
cdoe, do cylindre, d’nne snHbce de TdenlatMii. ’ 
Intersectitw de deox sorfiKee cooiqttasat cylrn* 
driquea. Intersect ion de dens sarfiMea da id^»» 

' tktt dont lee axes ee renoontzetil. la ter eac ti o a 
da deux sur&oee qaeloonquea da aaeaMl«daik 



DBITXlfiMS ANNBS. 

Hath&aatiqiies Hopiriearea. 

AuiiBRB 8rPKRiSrRE. 

ISiteic doB d^terminaBtR. TIiAorir lic ri^liminatjuu. 

(’aUTt l»im.RKXTIKI.. 

DiffiraitieUeR ties divert onln*)* des foncttoos d'uiie 
aeok rariablc uu dv plnxfetirx variahKn iiuK^iien* 
daatos. Tb^rie dm maMtiia vt niinuim. Tht^>ri«* 
doa ooorbea plaiiet^. tk*!* I'ourU'n ijuudu'*. rt ik'H 
RorfiMsea coorbeK. Etude <lea hgi)c« traci-ea aur 
lea anrfiuea coiiriN'h. 

TRUlf<lfcME AXXKK. 

Matb^iuatt<|tu‘« 8ii]M'neure». 

CaU l l JST»4,J.A! 

I0t4gnlioa dea dilF^ivutieUea. T)ii''>*rk' di>it uitefrraJea 
df<»nwA. AppbaiuoQ a la tjuadrature et a la 
ret^ficatioo dea coorUa. Tbwnc dea lot^gralea 
moltiplei. Ai'idication h la quadrature dea 
■orfiKMi et 4 la cubature dea vulumea. 

IMoeie g^ikrale dea ^uatiuoa dMkreoUellea 
do {tfemiar ottlre et dea urdrea au|>encura 4 deux 
vaiiablea. lotdfrauuo dea *>*»« ddri* 

edaa paitidlaa> 

IMqm da la C3MUaBr> 



m^KxoAmavm 


PREMli^RE ANKEE. 

HtVantiiue El^meataire. 

El^liuents de statique. 

El^tnenta tic nii^matiqui*. 

Elciucutj* lie i|ynaini>{U«.‘ : Travail de* fuix-e*. 

Dc« niBi-hinv* l«"t |.|uj* simple*: I^vieni, balance*, 
|K»ulies, nKnides, treuil, plan inclioA Lois da 
frutU-mcut et apidicatioD*. 

deuxiEme anxEe. 

Meouiiqae Itationnelle. 

L'^tnde de la eiiu^matiqtk*. qui ne {tent ae Sure mum 
calcol ditT<^n‘ntiel, e*t re*erv^> |iuiir la 2* partie de 
I'aan^, alur* qoo le euur* de calcol indoit^tmal eeim 
d^ii avaacii. Cheque th iohe aera aoirie imrixMiateinent 
d'applicati<MQa. 

Prindpee de atatiqoe. 

CumpueitioD de* furcee appliqu^ei k un ndme point. 

408 fbrooi ptnlUliie Monmtie Ointu 
degitntd. 



Coiiqioiltk»d*uq'«MiM<iiid«^ forces. Mo* 
mentsi. Eqnatitwa d'^ailibrr. 

BMoctioD dec forces piur Ic« cmipleo. Tli^tric dca 
omqileK. 

fiqailibre d*mi point on fl'nn cniqin Hnlulo nM^igetti k 
oertmttn^« tiai^dnifi. 

£qttilib]V ck^ foroi*ti a]ipH«|tuV^ ti cK^h f^inlonK. Pont 
«iiijipendtt. 

j^nilibi^ d*uii fil floxiblo. rhniiutto. 


II. — l*!M:MAiigrr.. 


De la riiesme et do h. 

I>e PaccrflonitiMii ex tie ** 

De« accfrleratioiiH d'onlre #iijKr*our. 

Do fnonremi'nt relatif : 

I*. Dfpboement d’un ]<lun <lau«> un I'iou. C’entre 
to»>UUJtiiii^ (k* ri'tuticii. Ita*c« ct roolettea. 

2*. Deplacemeot d'uii »oItUL‘ amour d'uo puiot 
fixe. Axe >u»iaiitai>4 de rotaliuu. Bases et 
nMiiett4nf »{)b^>n<|ue«. 

3*. D^laoetuent qoekoiKioe d'uo solide. Axe 
instantan^ de roiattuo et de glutsemeou 
Bases el rottielle* o>iiK)Ues. 

I>e raooB^rstion nhnihaote daas le moQTamcat rela* 
tif. l!Uoifiiiis de Corkdia. 

Os k compoaitioo das moasaoMDta. 
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TR0I8I&ME ANNiB. 

M&aniqae Itetionnelle. 

I.— Dtkajqqos. 

I* I>jrnainiiinr ilu point. 

I*rin<'!jie»t . 

Heintion cntrc la force ct I'ace^Ieralioo. 
Mftivftnpiif rcctilitr»e. TaatochriMiiniie. 
Monvoinont cun-iliirne. Mouvemeot dea pro- 

Ki |n»t f ti aux furci'H vi ves. i^ar&oea de ntreafl. 
TniMul tl’mic force. 

31<>uvetucnt il'un |H>iut xitraDe owrbe. Cbiir> 
U'H hnichi-ttivhnine*!. Pendole. 

I’rinciiH* »les atres. 

Mouvciuent (I'lin point »tir one ror&oe. 
Monvement il'uM |M}mt libre. Foroea oeatialM 
et HpplicaiioDs k rAatronomie. 
Mouremeut relatif. 

2*. Dyoainique des nyat^iuett. 

Houvement du oentr« de grarit^v 
I'rinnjiu tie ia conaerration dea momenta. 
Principe dea foroea rivea. 
llomant d’iiMotia. 

lioQTameirt d’lm oiHfMi aoiub aatoor d'la aatib 



HMtfOMttt dHm wiide whom d*an point fixe. 
HonfttBunt d'tm aolide libie. 

Dei peraBMioiM. 

Da dboc dee oorpe. 

Frindpe dn viteeees virtaelles. 

IL—- HTDOOeiyiTlQt'K rr IlYDBOOTVAJlIgt'C. 


1IL~-T|IEU&IB I>Kh 3ilA(UI.VC^. 



FINAL EXAMINATION, 1876. 

EXAUrSATIOS QCBBTI0S8. 
MII>I>LE LAW CLASS. 


EgilTY. 

1 . I<t them any thing in Roman Ijiw corresponding 
to the divitiion of Common Law and Eqnitj? 

2. Tra«v the pn>wth of the Chancery jorudictioB. 

3. What ijt meant hy *• tnitt”? Prom what cii^ 
cnmatanei'^ did tlie '•yttem of tni«t« take ita riae. 

4. State the ditTemnee twtween a mortgage under 
Conunon I.aw and that under £()aity. 

5. Trace the riite of the power girea to a wife vrer 
lier aeparate property. 

6. In what caitei do the Coturta of Equity aMWitiB 
juriadiction in tuatlerv of account ? 

7. What U meant by Election? How does the 
doctrine of election in Roman Law difftv from timt 
of Eugiiah Law ? 

8. What is meaot by putting oneeelf ia Zees iV 
rmtUf 


W. E. 



Aobkct. 

1. Explaia Uie maxim Qui farit per alium fiicil 
jwr*e.” 

2. IVliat » iliC UiiTerem'v Imta'eeo a general and a 
qwdal agent? 

3. Explain the cln^linction Itclaeen the liahiiitief 
of imblic and p^i^ate acenti. 

4. \niat it the mle laid d<-nn in " ’ 

case vith referenw U> the exe<ntn<ii of the aulhontj 
of an agent ? 

5. Quote the fnelt and judgmiiii in the ram' ol 
tout r. IlbuTA. 

A. Eniuiieniie thediuf < fun agent ngaiiinl 

the prinrijud. 

r. What ti> iiH'unt !•} r.ii.ii<ati<>n WIint an* tin 
condiUtinn iniie<>Mir> '' 

S. In «hat van«ut tua\ the rontraet u 

Agency be duauhed •' 

W. £. Guoear. 


PABT!(EB»nir. 

1. Define partomhtp. Explain the phraaea no 
tninal/’ “domiani,” “ijua*!,’' |«rtoendup. 

2. Give the outline of the case of Cox r. ilieknian 

3. What ia the difieienoe between pertnenhti 



4. One parto«r of • flim i« 1 mmo tho ddbii Ait to 
tlie Ann. I« thin releaae good agunst tiie otiher]Mtft> 
nera? 

5. What effect han the change of penona i^Nn 
the exiflting righta and liabilities of a finn? 

6. Descriln* tlw nature of an acconnt. What de- 

fences inin U* hr»»u^ht tm n unit for aecofnot? 

7. Kx[»lnifi the riiaxiin acereecendi inter 

iiii»mit*»reH h*» tun n*>n 

What wtm cMtuhltthe { in the catle cx parte 
UulHn ? 

W. E. GsineBT. 


JrKIOR LAW CLASS. 


Ito>f%s Law. 

I. What is meiiur h\ To what 

an* they ajmh'k'^tvus in Knirhsh law? 

Tninslate atui explaai : ( 1 ) ** auiem illia 

ftolia {K^Ci^t, rtini <|iHhn4 tcsinfiteiui factio eel/* (2) 
*• Falsa <lem»‘iisinitloi>.» Ic^tuin non |)erimi/" (3> 
** Quail titaa antetn imtrtmomt ad i|tiam ratio tegia Fal* 
cidin* mltplur monism lemiiore apee-tatur/* 

U. What ta meant by an impcmible condilioii? 
What in the effect of it (1) in a LrgncT, (2) in m 
Ohligatioii? 





4. Trace the gradual steps by which a mother was 
allowed to succeed to the property of her children? 

6. What was the contract “verbis”? To what 
kind of contract does it correspond in English law ? 

6. Give the chief incidents of contract of sale. 

7. Enumerate the obligations Quasi ex contractu, 
and show what is meant by the term. 

8. Explain and comment on the phrase “ Prretor 
non facit heredem.” 

W. E. Grigsby. 


International Law. 

1. How does International Law differ from Law 
properly so called ? 

2. About what period and under what circum- 
stances did International Law take its rise ? 

3. What is meant by the right of Intervention ? 
Illustrate your answer by referring to the affairs of 
Mexico in 1861. 

4. Explain the phrases, “ Lex loci rei sitjo 
“ Lex Domicilii “ Lex fori.” 

5. Explain the principle of exterritoriality, with 
reference to the public ships of a nation. 

' 6. Give an account of the controversy between 
England and the United States concerning the im- 
pressment of seamen. 
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7. What is meant by Extradition ? Give the &cts 
of Anderson’s case. 

8. How far does the territorial jurisdiction of a 
nation extend ? 

W. E. Gbiosbt. 


Cbiminal Law. 

1 . What are the elements which constitute a crime ? 

2. In what way can a person render himself re- 
sponsible for the acts which he did not commit ? 

3. What is the great distinction between murder 
and man-slaughter? 

4. Give and analyze the definition of Burglary. 

5. Show in what respect the strictness of the 
Common Law doctrine of larceny led to legislation 
on the subject. 

6. In what different ways may a libel be viewed? 

7. What must he proved on an indictment for 
Bigamy ? 

8. Explain the distinction between Felony and 
Misdemeanor? 


W. E. Gbiosbt. 
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•Law of BaAi and Pkbsonal Pbopbrtt. 


1. Wliat is the difference between real and per- 
sonal property ? 

2. What is meant by “chattels real;” “incor- 
poreal hereditament;” “gavelkind;” “ borough-Eng- 
lish;” “base-fee;” “mortgage;” “tenure by grand 
sergeantry?” 

3. Explain the difference between an executor and 
an administratoi-. 

4. Define Copyright. Quote the provisions of the 
present law on the subject. 

5. Give the form of a joint and several bond. 

G. What effect is produced in the following cases? 

(1) an assignment of a chattel to A for 1,000 years; 

(2) a gift to A of a landed estate; (3) a devise to A, 
a married woman, of less than £200. 

7. What is meant by a “ Donatio mortis causa?” 
Explain its incidents. 

8. Give (1) rights of husband over the estate of 
wife; (2) rights of wife over the husband’s estate. 

W. E. Grigsby. 


Constitutional Law. 

1. What is Allegiance? State the several kinds ; 
where and to whom is it due and by virtue of what 
Iftw? 
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2. What event occurred in the reign of Edward 1st 
which proves that the “ King’s law follows his allegi- 
ance out of the local limits of the laws of England?” 

3. Where do we find the fundamental rights and 
privileges of the subjects of England and the cor- 
responding duties of the Crown set forth? 

4. Show that tlie writ of Habeas Corpus is a 
sufficient guarantee of the subject’s liberty ; (a) what 
ensures its efficiency, (b) available against whom, (c) 
is grantable in what cases, where and by whom ? 

5. What formidable pretensions were made by 
James 1st and Charles 1st to a complete system Of 
extra-parliamentary taxation in virtue of their prero- 
gative ? 

6. What was tlie nature and force of a royal 
proclamation? Show wdiat unconstitutional abuses 
gradually resulted from its exercise? 

7. Ill what does an ordinance essentially differ 
from an act of parliament ? How do you account for 
some ordinances having the name and force of Statutes, 
as Statute of Quia Em]>tores, Merton, etc ? 

8. Give a summary of the case of the Seven 
Bishops, and the legal 2 )rincip]es decided in it. 

II. N. Allix. 
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Iotegral Calculus. 


1. Explain the cases in which expressions of the 
form K (a hx ) ^dx may be integrated. 

2. Explain the use of the Arbitrary Constant and 
Integration between limits. 

3. — Write the integrals of the following expres- 
sions : — 


Sin xdx\ ] 


dx X du \ du 

X ’ * j^2u~u^ I 1 -h 


4. Explain the integration of national Fractions 
and apply to 


5. Explain the integration of Total differentials 
of the frst order, and Euler’s Test.” 

6. Explain the integration of differential Eqna^ 
tions containing the higher powers of (h/ ; and the 
particular cases of these equations tliat may occur. 

7. Explain the Rectification Carves and apply to 
the Circle. 


8. Explain the Quadrature of Curves and apply to 
the Cycloid. 


J. R. Wasson. 
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Differential Calculus. 


1. Write the differentials of the following general 
expressions, in which* v or s in the second member 
represents any function of o6 ; and, in those cases which 
admit of sucli translation, write the rule applicable to 
the case. 

Examjdes. ?/ =«;*”.• it— - : u = log. v : u=aP : 
u = V = stn V : v — tang, r: u — sinr^v: u= f 

(^, y, 

2. Define wliat is meant by a vanishing fraction. 
Give the Algebraic and Calcuhis rules for finding the 
true value of such fractions and apply the latter rule 

f/X /jX 

to the ex})ression — - to find the value when x=o 

and to the expression — — to find true ,value for 
^ ro>< X 


X = JL 

a 

3. Define the ]\Iaximnm and Minimum states of a 
function of a single variable and give the rules for 
determining these states. 

Example. — Kequired the maximum rectangle that 
can be inscribed in a given circle. 

4. Discuss the convexity and concavity of curves. 

5. Explain the advantages of regarding the dif- 
ferential of the independent variable as infinitely 
small. 

6. Deduce the equation and the differential equa- ^ 
tion of the cycloid. 



—92— 


7. Discuss the equation y—h + c (x — a)® 
supposing first — m to be entire and even. 

second — m to be entire and odd. 

8. Deduce the expressions for the Tangent, Nor- 
mal, Sub-tangent and Sub-normal to curves generally ; 
and apply to the common parabola given by the equa- 
tion y==2 X. 

J. R. Wasson. 


Land Surveying. 

1. Explain the construction and mode of using 
Surveyors^ Compass; also name some of its chief 
defects. 

2. Explain what is meant by the declination of 
the magnetic needle^ and describe some of the varia- 
tions wliich this declination undergoes. 

3. Explain any two methods for obtaining the 
declination and of determining a true meridian. 

4. Explain tlie construction and some of the 
principal uses of a table of latitudes and departures. 

5. Explain the construction of tlie Plane Table 
and its use in surveying. 

6. Describe the Engineer's Level and its adjust- 
ments ; the method of using it in the field, and of 
keeping the notes for general purposes. 

7. In triangular surveying, explain the problem for 
‘‘ red'iiction to the centred 
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8. Balance the work and find the area from the 
following notes. 


Statimi. 

Baanwj, 

Distance, 

1 

N. 

3.5° 

E. 

2.70 

2 

N. 

83i 

E. 

1.29 

3 

S. 

.57 

E. 

2.22 

4 

S. 

34-i 


‘S.h 

o 

N. 

501 

W. 

3.23 


J. E. Wasson. 


Mechanics. 

1. Define the Htxlograph of a motion. What 
curve is the hodograph of a compound harmonic mo- 
tion which has just two components which are at 
right angles to each other, of equal period and of dif- 
ferent amplitudes ? Make a sketch roughly to scale 
of the hodograph of the compound harmonic motion 
supposing the one amplitude to he 2 ^ and the 
other 1 and the period of complete vibration to be 
1 second. 

Scale ^ ^ = a velocity of 1 ^ per second. 

2. In direct Impact of two bodies, what is the cri- 
terion by which you can decide which of the two will 
give up energy to the other body? Express in 
algebraic language the amount of energy exchanged 
when np internal energy is generated. Point out the 
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results of the formula in the most important special 
cases. 

3. Distinguish between a “power” governor or 
regulator, and a “ speed ” governor or regulator. 
Illustrate by examples the difference of the circum- 
stances in which each kind of governor should be 
used. 

Give the general equation applicable to all 
forms of rotating speed-gravity-governors Give 
the special form of the general equation for the 
case of the gravity governor in which tlie fixed points 
of suspension are below and in line with the centre of 
the spindle, and the monkej'-brass above. 

Reduce this formula for the case AB=BC and 
DB=2 BA. 



4. A water-pipe with a co-efficient of friction F— 
.008 and a gradient of 1 in 90, has to supidy 13,000 
cubic feet per hour. 

What is the requisite diameter '( Explain how the 
formula you use is deduced from the energy equation 
(loss of potential energy of gravitatiwj). 

B. H. SsnifH. 
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Stbength of Materials. 

1. What are the general cliaracteristics of timbers 
as distinguished from metals? In answering this 
question, leave out of consideration all properties 
which have no bearing upon the usefulness of the 
materials in the mechanical industries. Illustrate 
the subject by giving some examples of structures in 
which timber is preferable to metal, and by pointing 
out circumstances which will make timber some- 
times preferable for structures in which timber and 
metal Avould be equally good if their efficiency as 
materials alone were considered. 

2. Describe the diiferences between the various 
qualities of steel used by engineers, and the corres- 
ponding different classes of structures, machines and 
tools for which they are used. 

Give the mathematical investigation of the de- 
flection of a beam under transverse loads. Tlie total 
deflection ih ])artly due to shearing stresses and partly 
due to the deviation from their initial parallelism of 
the plane cross-sections, the latter part of the whole 
deflection being usually much larger than the former. 
Can you suggest a simple reason which will explain 
this greater importance of the latter part without the 
help of any symbolical equations ? 

4. — Explain the mode of obtaining the equations 
which serve to calculate the proper diameter of shafts 
exposed only to torsion. 
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A mill is driven by a pulley G feet diameter, and 
the driving pull of tlie belt is 3,000 lbs. What ought 
the diameter of the wrought iron shaft to be ? What 
is the horse-power required at 25 revolutions per 
minute ? 

A drilling-machine which requires 1^ horse- 
l)Ower to di'ive it, receives its motion from a counter- 
shaft which makes 55 revolutions per minute. What 

ought the diameter of this shaft to be ? 

11. II. Smith. 

Graphic Calculation. 

1. — There are two roofs of the same span 40 feet, 
and the same ^^rise” K) feet, but the bracings of 
which are different, as shewn in the accompanying 
sketch. 
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The stresses are produced by the weight of the roof 
and the pressure of the wind. The roof weighs 18 
lbs. per sq. foot of the sloped surface and the trusses 
are placed 6 ft. apart. The wind acts only on one 
side of the roof and blows downwards inclined to the 
horizontal at an angle of 30 degrees. Its pressure 
amounts to 2o lbs. per sq. foot of roof surface. Draw 
the two stress-diagrams, and measure the stresses, 

2. — Explain how the motion of any body constrain- 
ed by any means to move in a certain definite man- 
ner, always in one plane, may be expressed by the 
rolling ot a cylindrical surface supposed fixed to the 
moving body upon another cylindrical surface sup- 
posed fixed in the space through which the body is 
moving ; i.e. fixed to the foundation. 

In what cases do these cylindrical surfaces becdme 
circular cylinders? 

R. H. Smith. 


MIDDLE AND JUNIOR CHEMISTRY CLASSES. 

Chemical Techkology. 

1 . Describe briefly the process of making and con- 
centrating oil of vitriol. Give the usual dimensions 
of the chamber employed, and say whether you think 
the dimensions are the best that could be adopted) 
giving reasons for your answer. 
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2. What means are adopted to prevent the waste 
of the oxides of nitrogen in the sulphuric acid process? 
Point out the relative advantages of the two methods 
of denitration, by steam, and by hot sulphurous acid 
gas. 

3. How is common salt obtained from sea-water ? 

4. Mention the most common defects of liydro- 
diloric acid condensers. How would you determine 
thh proportion of acid gas retained in the condenser, 
and from that calculate the leakage ? 

5. Describe Hargreaves' method of prei^aring 
“ salt-cake ” without the use of oil of vitriol. Com- 
pare it with the common method. 

6. What is meant by a 24-stone ball ” ? Give 
an average mixture for such a ball, 

7. Give an account of Weldon’s process for the 
recovery of manganese from the still liquors in which 
magnesia is the agent employed. In what res])ects is 
this an improvement upon the “ lime process ”? 


R. W, Atkixson. 



MIDDLE CHEMISTRY CLASS. 


Quantitative Analysis. 

A sam])le of glass was given, the following consti- 
tuents to he determined (quantitatively. 

Aluminium. 

Calcium. 

Potassium. 

Silica. 

R. W. Atkinson. 


JUNIOR CLASS (DIVISIONS A AND B.) 
Qualitative Analysis. 

A mixture was given for examination, containing 
Plimihic sulphide. 

Uranic nitrate. 

Calcic carbonate. 

]\Iagnesic carbonate. 

Potassic chlorate. 

DIVISION B. 

A solution was given in which the following deter- 
minations were to be made. 

Barium. 

Chlorine. 

SoUd residue at 110°— 120.° 

R. W. Atkinson. 
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Analytical Chemistry. 

1. Describe minutely the analysis of one of the 
following minerals ; Pitchblende, Triphyllin, Cerite, 
Serpentine, Felspar. 

2. How do you separate the three metals. Barium, 
Strontium and Calcium? 

3. A solution gives no precipitate with any reagent 
as far as ammonic carbonate inclusive. What may 
the solution contain ? Describe the mode of analysis. 

4. Supposing that a new mineral were given to 
you for examination, describe carefully all the ex- 
periments you would undertake, both i)hysical and 
chemical, to ascertain its nature. 

5. Enumerate the tests for tlie two metals, Nickel 
and Cobalt. Describe their exact separation. 

R. W. Atkinson. 


Organic Chemistry. 

1. Give a brief descrij)tion of the preparation and 
refining of cane-sugar. How’’ may it be estimated 
quantitatively ? Give its formula. 

2. How may grape sugar be estimated quantita- 
tively ? 

3. How may isomerism in the Aromatic Group be 

caused? 
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4. Give the formula and properties of napthalene. 
Show that it consists of two aromatic nuclei, which 
have two carbon atoms in common. 

5. How is aniline prepared? Mention its iso- 
merides. Write down the formula for rosaniline, and, 
represent the reactions by which it may be prepared. 

6. How is anthracene separated from phenan- 
threne ? How may it be obtained Vi^thetically ? 

7 . What is the chief coloring matter of madder,” 
and, how may it be obtained artificially ? 

8. Give the formulas, properties and tests for 
morphine, strychnine and quinine. 

G. J. Rockwell. 


JUNIOR CLASS. 

Chemical and Engineering Sections. 

Magnetimi and Electricity. 

1. Define : {a) A magnetic field, {b) A unit polo, 
(c) An ideal simple magnet. 

2. Find an expression for the couple which tends 
to turn a small magnet in a uniform magnetic field. 

3. The strength of the poles of two long thin bars 

of soft iron held horizontally in the terrestrial mag- 
netic fields is 5.7 absolute units. If two poles of 
opposite names are 5 centimetres apart, what is the 
force exerted between them ? » 
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4. Describe the experiments by which the moment 
of a magnet and the intensity of the terrestrial mag- 
netic field may be determined, and explain the 
necessary formulas. 

5. Describe a DanielFs cell : also the arrange- 
ments by means of which the difference of ])otentials 
between the two poles may be measured, and those by 
which a constant Airrent may be maintained. 

6. State the law of currents induced by tlie motion 
of other currents or of a magnet ; and give four 
examples. 

7. Define : {a) Difference of potentials, (/;) Work 
done by electricity. 

8. Explain and illustrate by examples the resist- 
ance in circuits when arranged in multiple arc and in 
series. 

9. Give the rule for choosing a galvanometer. 

10. Define ; {a) An ohm, (/>») A farad, (c) A mega- 
volt, {d) Tlie electro-chemical equivalent of a subs tance 

11. If 485 metres of fine coj^per Avire have a resist- 
ance of 1 ohm, how much would the resistance of a 
galvanometer having a resistance of .5 ohm be dimin- 
ished by a shunt consisting of 5 metres of this Avire ? . 

12. Show how the electromotive force of a Daniell's 
cell may be calculated from the chemical action Avhich 
takes place within the cell. 


P. V. Vekpeh. 
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JUNIOR LAW, CHEMISTRY, AND ENGINEER- 
ING CLASSES. 

Mental and Moral Philosophy. 

1. State the peculiar nature and value of the 
study of Mind. 

2. Trace tlie successive links between an impres- 
sion received and an action performed. 

3. Give the best classification of the Mental 
Faculties. 

4. How may these Faculties he improved or 
impaired ? 

.0. What are the points at which Mental Philoso- 
phy touches Pliysiolotry on the one hand and Ethics on 
the other ? 

G. What is meant by “Character?” 

7. State the proofs of the Freedom of the Will. 

8. Define “ Conscience ” and “ Morality.” 

9. Where do we find the data for the study oj 
Ethics? 

10. Enumerate the chief human relations and the 
duties they involve. 

11. What is the Vltmate Standard Qi'Kx^cA. and 
Wrong? 

12. State the various kinds of motives from which 
men act, and give their relative rank. 

Edwd. W, Sm. 
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GENERAL COURSE. 

FIRST CLASS. 

English Literature. 

1 . Name twenty leading English writers since the 
Revival of Letters, especially such as have influenced 
the development of the language, and mention their 
works and characterize their style. 

2. Write a short essay upon studies. How does 
Bacon speak of them? And give the meanings of 
the following expressions : marshalling of affairs — 
flashy things — studies reach not their own use — natu- 
ral abilities need pruning by study — to judge wholly 
by their rules is the humour of a scholar. 

3. Give some account of Milton’s L’ Allegro. What 
influence had Milton’s writings uj)on the English 
Language? The meanings of the following : in vspite 
of, — blithe ere glimpse of morn, — towered cities, — 
could not end, — Euphrosyne, — Hebe, — Cimmerian, — 
Cerberus, — Hymen, — Elysian. 

4. Give qualifiers for the following from Milton ; 
— Mirth — care — liberty — light— dawn — smiles — echo 
—dinner — darkness. 


J. Summers, 
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Logic. 

1. Enumerate and explain the various forms of 
induction, and distinguisli it from colligation of facts. 

2. What is the fundamental axiom of induction? 
And show wlien induction ‘‘ per enumerationem 
simplicem’' is valid. 

3. Define ^^La^vs of Nature ” in the Logical sense. 

4. Wliat is a cau^e in logical and in popular 
language? Define Law of Causation.” 

5. Wliat is meant by a Heteropathic effect? ” 

0. Mention tlie various steps to be taken in induc- 
tion inquiry, and shew wdiat advantage there is in 
experiment. 

7. How many iiu'thods of experimental enquiry 
does Mr. Mill lay dosMi? Distinguish them. 

8. What are ‘‘Enqnrical Laws” and ^^Laws of 
Nature.” 

9. Explain the two classes of Hypotheses, and the 
two kinds of Progressive effects.” 

1 0. AVhat is meant by the ‘‘ Elimination of chance ” 
and Analogy"'? Explain tlie ‘‘Theory of Proba- 
bility.” 


eJA^kiEs Summers. 
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CCM)RDINATE GEOMETRY. 


1. Find an analytical expression for the distance 
between two points in the same plane. 

2. Ascertain whether the lines represented by the 
equations 

2y — ^x + 7=0 
y — 2 X — 3=0 are parallel or 
perpendicular to each other. 

3. Determine and discuss the general equation of 
the circle. 

4. What is the analytical expression for the 
distance between two points in space ? 

5. Discuss the equation of the parabola, showing 
that tlie parameter is a third proportional to the 
abscissa and ordinate of any point of tlie curve ; that 
the curve is symmetrical witli resi)ect to the axis of 
X., and that the squares of tlie ordinates of any two 
points of the curve are proportional to the correspond- 
ing abscissas. 

E. Parson. 


Philosophy of History and Guizot’s History of 
Civilization. 

1. What is meant by the Philosophy of History? 

2. Wliat are our sources of information as to the 
early history of any country? 
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3. What are the elementary wants of all human 
beings ; and to what occupations do they give rise? 

4. What gives rise to commerce, and to the plant- 
ing of colonies ? 

5. Define “ Civilization,” as applied to ancient as 
well as modern times. 

6. State Guizot’s view as to what characterizes 
modern European civilization. 

7. What lessons of warning are to be learned from 
the English He volution of 1088? 

8. What, from the American of 1776 ? 

9. What, from the French of 1789 ? 

Edw. W. Syle. 


COSMICAL PhsYICS. 

Write what you know respecting each of the 
following phenomena, giving in each case, a descrip- 
tion of the phenomonon itself and an account of its 
cause or causes so far as ascertained. 

1. The twilight. 

2. Rainbows. 

3. The seasons in Jaj^an. 

4. The bending of the isothermals. 

5. Variations in the quantity of moisture in the 
atmosi)here. 

6. Electrical phenomena in showers and in thun- 
der-storms. 
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7. Secular variations of magnetic declination. 

8. Describe the proper construction of lightning 
rods and give the conditions of safety. 

P. V. Vkedeu. 


Botany. 

1. Describe briefly the Organs of Respiration and 
Digestion in Dicotyledonous Plants, and the manner 
in which their Functions are performed. 

2. Describe the manner in wliich the embryo is 
fertilized, nourished, and developed. 

3. Grive a general account of the Flowers, Leaves, 
Fruit, Secretions, and deleterious or useful pr()j)erties 
of the Family to vhicli the X( h/inui belongs. 

4. Give a similar account of the Family to which 
the Ahum na belongs. 

D. B. McCautli:. 


Elementary MEcirANics. 

1. Give Duchayla’s demonstration of the ])arallel- 
ogram of forces, as far as relates to the magnitude of 
the resultant. 

2. If three forces are in equilibrium each force is 
proportional to the sine of the angle between the 
direction of the other two. 
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3. Two forces 7 and 8 act in the same plane on the 
same material particle. The angles which their di- 
rections form with an axis X passing through the 
particle are respectively 20® and 110^ Eesolve the 
forces, and find the direction and magnitude of their 
resultant. 

4. State and demonstrate the Principle of Mo- 
ments.” 

5. Describe the Elbow-joint Press, and find the 
ratio between the force applied and the resistance 
overcome. 

0. A lever of uniform thickness and 15 feet long 
is kept horizontal by a weight ef 150 lbs. applied at 
one extremity and a force P applied at the other so as 
to make an angle of 40"" with the horizon, the ftilcrum 
is 25 inches from the 2 )oint of ajiplication of the weight, 
and the weight of the lever is 16 lbs. "What is the 
value of P, and what is the pressure upon the fulcrum? 

7. The power, resistance, and normal pressure in 
tlie case of an inclined jdane, are res 2 )ectively 45, 65, 
and 30 lbs. "What is the inclination of the plane, and 
what angle does the power make with the plane ? 

8 . A body was observed to fall through a height of 
50 feet in the last second. How long was the body 
falling and through what distance did it descend? 

0. Define : (a) Centre of Percussion, (b) Moment 
of Inertia. 


P. V. Veedeb. 
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Inokoanic Chemistby. 

1. Describe the process for making coal-gas. 

2. What is the difference between the bleaching 
action of sulphuric acid and that of chlorine ? 

3. Represent the reactions which occur in the pre- 
paration of phosphorus from bone-ash. How do com- 
mon and allotropic phospliorus differ? 

' 4. Give the fonnulas f<.)r the different 2 >hos])horic 
acids, and mention their characteristic reactions. 
Rej)resent the action of hydrogen nitrate upon phos- 
phorus. 

5. Name the tests by which arsenic can be detected. 

6. State the characteristic tests for the potassiimi 
salts. 

7. How many tons of vitrol, containing 72 per 
cent, of sulphuric acid, will be needed to convert 111 
tons of salt into salt-cake, and how many tons of the 
latter will be found ? 

8. Mention the distinguishing reactions of the 
compounds of calcium, barium and strontium . 

0. Describe the manufacture of cast-iron from clay 
iron-stone. 

10. Describe the Cementation and Bessemer pro- 
cesses for making steel. 

11. What weight of “ tin salts ” will 176 kilos, of 
tin yield? 

12. How is “white lead” manufactured? 
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is. Give the distinguishing tests for copper, mer- 
cury, gold and silver. 


G. J. Eockwei,!,. 


Latin. 

Write out a translation, in correct English, of Sec- 
tions LXXVII & LXXVIII in the Latin Reader, 
(“ Geograpliy of the Nations of Antiquity,”) and 
then give the literal meaning of each word, with tl>e 
Conjugations, Declensions, Grammatical Rules, etc. 

D. B. McCartee. 


Political Economy. 

1. What are some of the Advantages and Disad- 
vantages of Credit ? 

2. What are some of the Incident Advantages and 
Disadvantages of a National Debt. 

3. State some of the objections urged against Free 
Trade, on the one hand, and against Protection, on 
the other. 

4. Explain what is meant by the terms Direct 
Taxation, and Indirect Taxation. 

6. Explain the difference between Specific and Ad 
Valorem Dutm, 


D. B. McCABIEBi 



— 112 — 


SECOND CLASS (A DIVISION). 

English Literature. 

1. Mention the names and writings of twelve 
leading American writers in History, Poetry, etc., 

2. What is Chaiining’s view of 2 )oetry? And 
what is his estimate of Milton? How does jioetry 
act upon education and civilization ? 

3. Write a description of Governor Van Twiller 
in Washington Irving's style, and mention ^^hat that 
style is. 

4. Exi)lain the following ex 2 )ressioiis : Light read- 
^ ing, — conscious dignity of a 2 )rophct, — inter 2 )rets hy his 
own consciousness, — the 2 )oetic mind ol)serves higher 
laws than it trangresses, — morhid, — fastidious, — flexi- 
ble, — encroachment, — c^’anescent, — hollowness of the 
world, — vehicles of sublimest verities. 

o. Change the forms of the following exi)ressions ; 
Reflective habits — make uj) his mind, — a lasting name, 
— outset of his career, — troubling his head. 

6. Paraphrase two verses from Longfellow’s 
Psalm of Life : Those commencing Art is long and 
time is fleeting.” 


J. Summers. 
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Logic. 

1. What is a logical proposition? Name and 
explain the parts of it. 

2. What is meant by predicables? Name and 
explain. 

3. Wliat is the logical rule for definition ? 

4. AVluit is avmmum genus and injima species ? 

5. Explain syllogism, premiss, qumstio, q^roblem. 

0. Give rules for logical dicision, 

7. Explain vtood,Jigure, 7niddle term. 

8. By what rules is a syllogism to be tested ? 

J. Summers. 


Tiugokometry. 

1. Given the sines and cosines of two arcs, to find 
the sine and cosine of the sum and of the diflFerence 
of the same arcs expressed by the sines and cosines of 
the separate arcs. 

2. Given, the three sides of any plane triangle, to 
find some relation which they must bear to the sines 
and cosines of the respective angles. 

3. Prove that two symmetrical spherical triangles 
are equal in area. 

4. Prove that the cosine of any of the angles of a 
spherical triangle is equal to the product of the sines 
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of the other two angles multiplied by the cosine of 
the included side, minus the product of the cosines of 
these other two angles. 

W. E. Pabsok. 


. History of United States. 

1. How was the American continent first peopled? 

2. How did its so-called ‘‘discovery” take place? 

3. Name the European countries which colonized 
there. 

4. How did the United States become a nation ? 

5. Describe the “Constitution” of the United 
States. 

6. What is meant by “the Monroe Doctrine ? ” 

7. What are the relations of the United States 
and Japan ? 

Edw. W. Syle. 


Inorganic Chemistry. 

1. What are the decompositions by which sulphu- 
ric acid is prepared in the “ leaden chamber.” ? 

2. How many tons of chamber-vitriol, containing 
70 per cent, of sulphuric acid, can be prepared from 
276 tons of pyrites containing 42 per cent, of sulphur? 
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3. Represent the action of nitric acid upon phos- 
phorus. Grive the formulas for the different phosphoric 
acids, and mention their characteristic reactions. 

4. How can we obtain soluble and insoluble 
silica ? 

5. How is hydrogen arsenide distinguished from 
hydrogen antiinonide ? 

6. State the decompositions by which salt-cake is 
converted into soda ash. 

* 7. Describe tlie action of ^‘hard-water” on soap. 

8. Give a sliort description of the composition and 
properties of the different kinds of glass. 

9. How is zinc extracted from its ores ? State its 
properties and distinguishing reactions. Describe the 
manulacture of “ wrought-iron.” How do cast-iron, 
wrought-iron and steel differ in composition? 

10. Mention the distinguishing reactions of the 
bismuth compounds. 

11. How is silver extracted from argentiferous 
lead? 

G. J. Rockwell. 


CosMiCAL Physics — Astronomy. 

1. Give a brief history of the discoveries which 
led to the overthrow of the Ptolemaic system and the 
establishment of the Copernican, 

2. State Kepler's Lawsi 
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3. Define (a) Azimuth, (b) Amplitude, {c) Prime 
Vertical, (d) Right Ascension, (e) The Zodiac. 

4. Give KirchofTs theory of the physical constitu- 
tion the sun. 

5. Explain the retrogade motion of an inferior 
planet. 

6. Define: (a) The cquati<.>n of time, (/>) The an- 
nual parallax of the fixed stars. 

7. Show how the inooii\s parallax is ascertained. 

8. Show how the distance of the earth from the 
sUn is determined from the transits of A'enns. 

P. V. Veedek. 


SECO^^D CLASS (DIVISIONS A AND B), 
Elemextaky Physics. 

1. Mention five classes of the elfects of heat upon 
matter, or the properties of matter. 

2. "What degree Centigrade, and what degree 
Fahrenheit, eoiTes])onds to lo^ Reaumur? 

3. A rod of tin is ‘JO c.m. in length at 0^ C., and 
21. 0 c.m. in length at 40^ C.; what is the co-efficient 
of expansion ? 

4. State the laws of the expansion of liquids. 

6. What are the different effects of pressure upon 
the melting point of different substances ? 
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6. Give Fourier’s definition of conductivity. 

7. What is the difference between specific heat 
and latent lieat ? and in both cases what transforma- 
tions of energy take place ? 

8. What is a kilogrammetre ? 

9. Give the rule for finding the proportion of 
heat which can be utilized wlien carried through a 
perfect heat engine. 

10 . What is the difference between illuminating 
power and intrinsic luminosity? 

11. Find an expression for the relations between 
the two conjugate foci of a concave splierical mirror. 

12. Define; (a) Index of Refraction, (b) Critical 
Angle, (c) Angle of l)e\iation, (<1) Refrangibility, (e) 
Dispersion. 

13. Name tlie pro])erties (»f light which are 
pqpsessed l>y dark lieat. 

14. AVhat kind of a spectrum is given ( 7 ) by car- 
bon, (b) by the ignited vapor of sodium, (c) by the 
sun ? 

15. Descrilie an experiment shoving that bodies 
when cold, or comparatively cold, absorb the same 
rays which they give out vheii heated. 

If). Explain Nevtoii\s Rings. 

17. What is Young's explanation of the polari- 
zation of light ? 

18. What are the different modes of developing 
electrical separation ? 



19 . What are the two laws of electrical force be- 
tween two electrified bodies ? 

20. Define (a) Electric Density, (b) Inductive 
Capacity. 

21. When will a diamagnetic substance appear to 
be magnetic ? 

22. Describe Thomson’s experiment showing thae 
electrical separation may be produced by the simjde 
contact of two difiereut metals. 

23 . State Ampere’s laws of the mutual action of 
electrical currents. 

24. The electro motive foi*ce of a single cell is 2 ; 
the internal resistance is 7 ; the external resistanct 
is 500 : compare the current obtained from one cell 
with that obtained from 100 cells in series. 

P. V. Veeder. 


Zoology. 

1. Give the distinguishing characteristics of the 
Crustaceans. 

2. Explain the terms Larva, Pupa, and Imago ; 
also Chrj'salis, and Cocoon, 

3. How do you distinguish the snake-like Lizards 
from the tnie Serpents. 
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4. Give the distinguishing characteristics and 
divisions of the order Quadrumana, and name a Jap- 
anese example of this order. 

5. Give a scientific description of the Animal now 
exhibited to the class. 

D. B. McCartee. 


SECOND CLASS. 

(B DIVISION). 

English LiTEHATniE and Ehetoric. 

1, Write an essay on SfudieSj showing use 
and abusr^ the kind of studies to be taken up, and the 
7vay tliey should be pursued. Give the relative values 
of History, Poetry, Mathematics, Physics, Logic and 
Ehetoric in education. 

Define 7 vit according to Barrow, and explain the 
terms : rermfUcj poi<tt(rc,^, (jnrb.'<, Protnis,2^ctt allusion^ 
ap2^osite ialc^ cunbiyiKh/, sly quest to?} ^ tart 

irony, lusty hyperbole, lucky hitting off, roemgs of fan-- 
cy, nbnblc sagacity of app?xhc?isio?u 

3. Paraplirase : 

Bring with thee 
Nods and becks and wreathed smiles, 

Such as hang on Hebe's cheek. 

And love to live in dimple sleek : 

Sport that wrinkled Care derides, 

And Laughter holding both his sides. 
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4. What was Milton’s object in the L’Allegro. 
Write an abstract of it, showing his description of 
Melancholy, Mirth, Liberty, the dawn, sunrise, spring, 
summer, the haytime, the village feast, the busy world 
and its pleasures, the theatre, poetiy and music. 

5. Explain the expressions — CVnosure, chequered 
shade, rebus, junkets, Friar’s lantern, basks, matin, 
saffron robe, taper, haunted stream, learned sock, 
Orpheus and Eurydice. 

6. Describe Sir Roger de Coverly in the manner 
of Addison, especially in relation to his friends, his 
servants, his chaplain and his tenants. 

7. Give an abstract of the Vision of Mirza, point- 
ing out the metai)hors and exj)laiiiing tlie whole 
allegory. 

8. Mention the different styles of English authors, 
and characterize each. What is meant by barbarisms 
and solecisms, jairity and perspicuity of style ? 

J. Summers. 


History of France and of Oriental Nations. 

1. Name the region from which the human race 
appears to have spread ; and give the reasons in 
fixing the locality. 

2. Give the prominent characteristics of the follow- 
ing ancient peoples : 1 . Babylonians, 2. Phenicians, 

3. Egyptians, 4. Chinese, 5. Hindoos. 
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3. Enumerate the sources from which we obtain 
information concerning the early condition of these 
nations. 

4. Give some account of the Gauls who occupied 
the country, now called France ; also of the Franks 
and Normans. 

5. Describe the character and principal achieve- 
ments of Charlemagne. 

n. Also, tliose of Louis XIV. 

7. “Wliat is understood by the States-General 
and how were they affected l)y the Revolution of 1789? 

8. What were tlie principal causes which led to 
that Revolution ? 

9. What was the career of the First Napoleon? 

10. Name the existing political parties in France. 

Edw. W. Syle. 


Geometry. 

1 . Any one of tlie three plane angles bounding a 
triedral angle is less than the sum of the other two. 

^2. The convex surface of the frustum of any right 
pyramid is measured by tlie sum of the .perimeters of 
the two bases, multiplied by one half the slant height 
of the frustum. 
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3. If the diameter of the single base of a spheri- 
cal segment be sixteen inches, and the altitude of the 
segment be four inches, what is its solidity? 

4. If a triangle be revolved about either of its 
sides as an axis, the volume generated will be mea- 
sured by one-third of the product of the axis and tlie 
area of a circle, having for its radius the perpendicular 
let fall from the vertex of the opposite angle on the 
axis, or on the axis produced. 

W. E. Parson. 


Algebra. 


1. ir* — 30^ — 36 =0. 

Two roots of this equation are + 2, — 3 ; what is 
the depressed equation, with its roots? 

2. x^'-^'dx — 0=0, to find one value of x by Car- 
dan’s formula for cubic equations. 

3. x^ — x‘ — 40x+ 108=0 ; the initial figure of 
one positive root is 4 ; determine the decimal piu’t to 
five places, by Horner’s method. 


W. E. Parson. 



Inorganic Chemistry. 

1. One hundred and fifty grammes of potassium 
nitrate are heated with sulphuric acid ; how much 
nitric acid and hydrogen potassium will be obtained? 

2. What are the tests for nitric acid? 

3. How is ammonia prepjired ? 

4. How is hydrogen fluoride prepared ? What is 
its action upon glass ? 

5. Mention the allotro 2 )ic modifications of carbon. 

6. What volume will two litres of carbon dioxide 
measured at (f C. and 760 in.m. become at a tem- 
perature of 49^ C. and 760 nun. pressure ? 

7. How was coal formed ? Mention some of the 
different varieties. 

8. Describe the principle of the safety-lamp.” 

9. State how the different allotropic modifications 
of sulphur may bo pre 2 )ared, and mention their 
properties. 

10. How much suljdiuric acid and copper must be 
used to obtain H kilos, of sulphur dioxide? 

11. State how selenium and tellurium may be 
prcjiared; their 2 )roperties, and illustrate the analogy 
existing between tlieni and sul 2 )hur. 

12. (live the method of prei)aration, and proper- 
ties of silicon. Into what classes are silicates divided? 

13. How may arsenic be obtained from its com- 
pounds? Mention its proi>erties and principal com- 
pounds. 


G. J. Rockwell. 
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THIRD CLASS (A DIVISION). 

English Literature. 

1 . Trace the j^rogress of English Literature through 
the Stuart period and the Commonwealth. 

2. Give some account of Knox, Bacon, Milton, 
Selden, Usher, Dryden. 

3. What leading authors were alive at the acces- 
sion of James I? 

4. Who VTote the BelfcarsaU’’'' what was it in- 
tended to ridicule ? and what influence had it upon 
dramatic literature? 

5. How does Milton characterize Shakespeare and 
Ben Jonson in the L’Allegro? 

6. What is the where and by whom was 

it written ? What sentiment runs through it ? 

7. Mention the authors of the following work. 
“The Silent Woman/’ “The Scornful Lady/’ 
^‘Knight of the Burning Pestle. “ Iludibras, ” “ Le- 
viathan, ” “The Gentleman Usher,"’ “Titles of 
Honour,” “Tenure of Kings and Magistrates.” 

J. Slmuers. 
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1. How many different combinations can be form- 
ed with eight letters taken four at a time? 

2. Give the foriiiulas for L and S in an arith- 
metical progression. 

3. The sum of four numbers in arithmetical pro- 
gression is 24, and their continued product is 945 ; 
what are the numbers? 

4. Ex])and (a into a series. 

5. Give (Jardan's formula for cubic equations. 

6. Given the equation 

X ’ — 3^:-“ — +24 = 0 to find the 

number and situation of the real roots by Sturm’s 
theorem. 

W. E. Parson. 


Geometry. 

1. Similar triangles are to one another as the 
squares of their homologous sides. 

2. An angle formed by a tangent and a chord, is 
equal to an angle in the opposite segment of the circle. 

3. To find the side of a regular polygon of fifteen 
sides, which may be inscribed in any given circle. 

4. Given the radius of a circle unity, to find the 
areas of regular inscribed and circumscribed hexagons* 



— 126 — 


5. If we assume the diameter of the earth to be 
7,966 miles, and the eye of an observer be 40 feet above 
the level of the sea, how far distant will an object be, 
that is just visible on the earth’s surface ? 

Horace Wilson. 


Phymcal Geockaiuiy. 

1. What ditfercnce exists betwoc'ii tlie cliniiifes of 
the northern and sontlierii lioniisjilieres ? "Wliat causes 
produce that difference ? 

2. What are the monsoons ? 'l\'liat causes them ? 
Explain the influence of deserts upon monsoons and 
rains. 

3. Describe some of the offices of clouds in the 
physical economy. 

4. How do you account for the formation of bars 
and deltas ? What rivers are famous for deltas ? 
Why has the Amazon no delta ? 

6. What are crevasses s' How do you account for 
them ? What are moraines, and how are they formed ? 

6. What are the chief agents in begetting cur- 
rents ? What are the subordinate agents ? 

7. What evidence do ocean currents afford as to 
the character of the Antartic regions ? 
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8. What evidences are there that the moon is the 
cause of tides ? What is meant by diurnal inequali- 
ty and how do you account for it ? 

9. At what depth and in what kind of water is the 
coral polyp found ? How is the formation of coral 
islands in deep water accounted for ? 

10. Describe the work that has been done by the 
infusoria of the sea. 

11. Ill wliat part of their belt of production are 
plants generally the most prolific ? Give examples. 

12. What can you say of the im[)ortauce of coal? 
Of the formation of coal-beds ? Of the distribution 
of coal-])eds over the eartli ? 

13. Explain liow the climate of a region may be 
affected by the work of man. Give examples. 

14. Point out some of the physical influences of 
the great number and extent of the fresh-water lakes 
of North America. 

15. Describe the rainy seasons and the rain winds 
of Central America, Mexico, and the north west coast 
generally. 


Hobace Wilsok. 
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English History. 

To Accession of William III. 

1. Name the successive occupants of the British 
Isles. 

2. "Who were Oaradoc, Arthur, Alfred, Macbeth, 
Canute and 'William I. ? 

3. Give the successive Dynasties since 1()G(). 

4. What occasioned tlie AVar of the Hoses ? 

0 . AVhat events in the Heign of Henry Vlll. are 
most noteworthy ? 

6. Name the most eiuiiient characters in the reign 
of Elizabeth. 

7. AAliat was the Commuinvealtir’ ; and how 
long did it last ? 

8. AVhat led to the accession of William HI. ? 

9. Describe the British Parliament. 

Edwd. W. Syle. 


Physics. 

1. According to the ‘*wavc theory,'’ how is light 
produced ? 

2. AVhat is the law relating to the intensity of 
light ? Illustrate. 

3. State the action of convex and concave lenses 
on light. 

4. Describe the single-prism spectroscope. 
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5. Explain why it is that the lines in the "solar- 
spectrum ” are black. 

6. Describe an experiment which proves that sound 
is capable of being refracted. 

7. Give the theory of the operation of the “ gal- 
vanic battery.” 

8. Give Ampere’s theory of magnetism. 

9. Describe Oersted's experiment. 

10. kState the laws of the attraction and repulsion 
of curreids. 

11. For what purpose is the “ relay ” used in tele- 
graphy ? 

G. J. Rockwell. 


Human and Compakative Anatomy and 
Physiology. 

1. What Organs are essential for the production 
of Sound ? 

2. In what respect does the respiratory apparatus 
of Birds resemble that of Insects ? 

3. Give the names and functions of the Cranial 
Nerves. 

4. Give the principal parts of the Eye, and their 
uses. ■ 

5. Describe the Internal Ear. 


D» B. McCabtee. 
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Rhetoric. 

1. Wliat is rhythm in prose and poetry, and how 
is the melody of sentences often best secured ? 

2 . Wliat may be said of tlie elasticity of the Eng- 
lish Language ; how may it compare in dignity, 
strength, precision and smoothness with other lan- 
guages ? 

3. Define style ; what produces variety in style, 
and to what sliould it be adapted ? 

4. What is an essential pre-requisite to perspicuity, 
and how is it sometimes violated? 

6. What is the opinion of Gibbon, Ih’escott, Web- 
ster and Carlyle on the mode of a(‘quiring a good 
style ? 

6. State the four objects of Writers and Speakers. 

7. What is invention in Rhetoric, and what gene- 
ral rules should be em[)loyed as a guide in it ? 

8. Give the rules which embrace the most valuable 
general principles of Elocution. 


H. N. Allin. 
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THIRD CLASS.— B. DIVISION. 

English Language. 

1. Correct the spellin,^ of tlie following words and 
give their meanings. 

Proverhal — litrally — mordlin — abtrusive — purra- 
ded — aftruntiy — ciirosty — fisick — littariture — prodi- 
geus — weery — sollitry — ile — vorlt— boste — ekstisy — 
lire— seareen — penimry — trofees. 

2. Compose a few lines containing the following 

words and expressions. ^ 

Curfew — sun is setting — cattle — across the fields 
are — tired 2 )h)uglnnan is — home — scene — glimmers — 
eye — air — full of — except beetle — flight — sheeps’ bells 
— tinkle — owl is — in yonder — complaining to — of 
some one — near her perch — interferes — reign. 

J. SUM^EKS. 


Algebka. 

1. Find the values of the forms 

o' oo a 0 

2. AVhat properties of roots depend upon the law 
of signs in involution ? 

3. Divide 15 c"* {a-bf by 3 (a-i) 

4. Prove that — «= when m and n are frac- 

a" ' 

tional. 
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5. Deduce a rule for extracting the square root of 
a binomial surd in the form of a ± Vi. 

What is the square root 7 + 30 V-2 ? 

6. 25 AT® + 6 + . Find at. 

7. Given .V® + X 7/ = o6 and + 2^"* = 60, to 
find X and y. 

8. Give x+y = 8 and a’’ + y^ ~ 2402, to find x 
and y. 

0. 'Write the four forms necessary to represent all 
the varieties of the general equation + 2 ax and 
find the roots of these ecpiations. Xow determine what 
conditions will render the^e roots real or imaginary, 
positive or negative, equal or unequal. 

10. The sum of tw o mimhers is to their difierence, 
as 4 to 1, and the sum of their squares is to the greater 
as 102 to 5. What are the numbers? 

Hoeace Wilson. 


English Histoey. 

1. Describe the original inhabitants of England, 
Ireland and Scotland. 

2. At what did the Romans abandon Britiaii, 
and what was the efiect of Roman civilization on the 
Rritiaiis ? 

3. At what time did the Saxons settle in England? 
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4. Give some account of the reign of Egbert and 
Alfred. 

5. Give an account of the battle of Hastings and 
the results. 

6. What were the game laws, and what was meant 
by the new forest? 

7. Give a detailed account of the ^^War of the 
Roses,” and who was proclaimed King after the death 
of the Duke of York ? 

8. What led to a change in the relation between 
Henry the 8tli and the Pope, and how did the latter 
seek to avoid a (puirrel vith him? 

9. Relate tlie particulars of the gunpowder plot. 

H. N. Allin. 


Rhetoric. 

1. What is the de]‘ivation of the word Rhetoric, 
and what did the ancients regard as essential to the 
mastery of this art ? 

2. State vliat advantages result from the study 
of Rhetoric and what is its province as a science. 

3. What is the common acceptation of the term 
Genius ; how does it differ from Taste ; which is the 
higher power and as possessed by individual minds 
wliich extends to the wdder range of objects ? 
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4 . How does the emotion produced by novelty 
compare with that excited by beauty ? 

5. Show that novelty is possessed by objects in 
different degrees. 

6. Enumerate the most fruitful sources of moral 
sublimity ; exemplify each. 

7. What are the advantages wliicli accrue from 
tlie use of figurative language. 

8. What is style and from wlint derived? 

9. Enumerate the principal varieties of style and 
define the seven essential properties of style. 

H. N. Allin. 


Human Anatomy and Piiystology. 

1. Name and describe the Glands concerned in 
Mastication and Digestion. 

2. Describe the Capillaries ajid their uses, 

3. Give a general account of the Skin and its 
constituent tissues. 

4. How many kinds of Nervous matter are found 
in the Brain; and how are they distributed? 

5. Describe the Membranes, Humors, etc., of the 
eye. 


D. B. McCartee. 
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THIRD CLASS (C. DIVISION). 

English Language. 

1. Give a sketch of Mr. Boswell after Macaulay. 

2. Correct the spelling of and explain the follow- 
ing words — survyl — emperteeuint — tarverns — intleckt 
— clanimurus — ^inaudl ing — weemies — mavlusly . 

3. Explain and give the context in Gray’s elegy 
of the following: plods — stubborn — clarion — envied — 
heraldry — long-drawn — lyre — tyrant — ^penury — ing- 
lorious — fretted. 

J. SUHMEBS. 


Genekal History. 

1. IVliat inhabitants are represented by the two 
great races (the Aryan and the Semitic), and among 
the descendeuce of which may we class such men as 
Descartes, Dante, Michael Angelo, Charlemagne and 
Shakespeare ? 

2. "What specimen of Semitic literature have we, 
and what facts only does it embody ; together with 
an account of the Hebrew Kings. 
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3. •What gave rise to the Peloponnesian War, and 
what effect had these reverses on the progress of art 
and literature at Athens ? 

4. What was the first code of written laws in 
Rome, and at the demand of wliich party were these 
drawn up ? 

5. Into what three periods may we divide tlie 
Middle Age ? State the divisions of society, and the 
l>eneficial results arising from tlie Crusades ? 

6. What principal dynasties have controlled the 
German empire since the overthrow of Rome ? 

7. What was the cause and general result of the 
thirty j^ears war in Germany? 

8. State the particulars of the Franco-Prussian 
War. 


II. N, Alltn. 
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EXAMENS DE FIN D’ANNEE 
( 1875 - 1876 .) 


SECTION FRANOAISE. 


lERE division. 


Algebre. 

Decomposer le polynome ii 5 variables 

(I) X-Mf ^ z' + 11- + V- + {x+j/ + z + it-vvy, 
compose (le (5 carres, en ime somme de •'5 carres tie fonc- 
tions lioliiogeiies tlu 1" degre. 

Clierchcr s’il y a uue loi dans la succession de ces 
fonctions, et cn deduire, par generalisation, la decom- 
position d’un polynome a n variables, de la forme (I), 
en une somme de n carrc'S de fonctions liomogenes du 
till 1" degrC*. 


Mangeot. 
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GiOM^TKiE Descriptive, 

1. Construire rintersection d’une sphere et d’un 
cylindre de revolution. 

Donnees — Le cylindre est tangent au plan horizontal 
et ses generatrices sent perpendiculaires au plan 
vertical. La sphere a son centre siir la generatrice 
de contact et a pour rayon le diametre du cylindre. 

On ne representera que la moitie de la sphere 
situee au dessus du plan horizontal. 

Mangeot. 


Geometrie Akalytique Plane. 

Etant donnees deux liyperholes homofocales, on 
inscrit dans rune d'elles des cordes tangentes ii 
Taiitre. Trouver le lieu des milieux de toutes ces 
cordes. 

Man(;eot. 


Qeometrie Analytique dans L'ESPAC'E. 

1. Trouver la surface engendree par une droite 
s’appuyant sur un cercle donne et sur deux droites 
fixes qui rencontrent le cercle aux extremit^s d’un 
mtmie diametre. 

2. Trouver le lieu des projections du centre d’un 
ellipsoide sur tous ses plans tangents. 


Mangeot. 
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Physique. 

1. Prouver, par la reflexion totale, I’in^gale r6- 
frangibilit6 des rayons du soleil. 

2. Expliqiier la presence des raies obscures dans 
le spectre solaire. 

Mecakique. 

1 . Deinontrer le prineipe fondamental des engren- 
ages. 

2. De Fcngrenage h flancs et de Tengrenage ii d^- 
veloppante de cercle dans le eas d’un seule rone et de 
plusienrs pignons. 

Algebue. 

(1). Decomposer le polynoiiie. 

ji cinq variables n, y, z. — ,en niie somme de cinq carr6s 
et en deduire la loi de formation des fonctions line- 
aires qui entrent dans cette di'composition. 

2. Ecrire, par generalisation, la decomposition d’un 
polynome a variables de la forme (1) enune somme 
de 9? carres dii f )netions lineaires et liomogfenes. 

Geometrie Akalytique a 2 dimen. 

Etant donnees 2 hyperboles liomofocales troiiver et 
construire le lieu des milieux des eordes de rune des 
hyperboles, tangente a Tautre. 

Geometrie Analy^tiqtje a 3 ddien. 

1 . Trouver le lieu engendre par une droite qui s’ap- 
puie h la fois sur un cerele donne et sur 2 drojtes qui 
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passent par les extr^mit^s d’un m6me diam4tre du 
cercle. 

2. Trouver le lieu des projections du centre d’un 
ellipsoide sur tons ses plans tangents. 

G^om^trie descriptive. 

Trouver I’intersection d’un cylindre de revolution 
dont I’axe est perpendiculaire au plan vertical et re- 
posant sur le plan horizontal, et crime sphere dont le 
rayon est 4gal au diam^^tre du cylindre et ayant son 
centre sur la g^n^ratrice de contact. 

Klotz. 


2^ DIVISION. 


QEOMfirRIE. 


1 . Le cote d’un carr(? est 
de 10 metres et eelni crnn 
pentagoiie regiilier est de 8 
metres. (Jiiel est de ces deux 
polygones celui dont la sur- 
face est la i)lus grande ? 

2, Trouver la valeur d’une 
couclie sj^hferique et d^montrer qu’elle est 6quivalente 
au volume d’un tronc de cone dont les rayons des 
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bases sent les m4mes que ceux des deux spheres et 
doiit la hauteur est Ic quadruple de I’epaisseur de la 
couche sjjhferique. 

3. Mener un plan tangent k trois spheres den- 
udes. 

P. Fouqce. 


AiiGiajEE. 


1. Un cone a pour 
base, la base supMeure 
d’un tronc de cone, les 
surfaces convexes de ces 
deux cori)s sent egales 
ct les aires de leurs 
sections meridiennes 
sent aussi equivalentes. 
Le volume de ces solides 
B reiuiis est equivalent a 
qui aurait pour rayon la hauteur du 
tronc de c6ue. Cette derniere hauteur etant siq)posee 
6gale 1“, 5t), on propose de calculer a 1 centimetre 
pres, les rayons des bases et la hauteur du c6n© 
Bupeiq)os6. 

2. Developper en serie F (x) = L. (1 + x) et 
arriver e. la formula qui sert a calculer les logarithmes 
N4p4rieu8. Indiquer une limite de I’erreur en s’arre- 
tant & on certain terme. 



P. Fouque. 
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G^OMiiiTRiE Descriptive. 

1. Trouver I’an^le form6 par deux droites quel- 
conques de I’espace. (Metliode des Kotatioiis.) 

2. Determiner la section d'uii cone droit jiar uii 
plan quelconque, mcner la taiigcnte en uu point de 
cette section et coustruirc le developpemeiit de la 
courbe intersection. (Methode des changements de 
Plans. 

P. Fouque. 


GeOMLIIUE A1sALYT1(,)IL. 

Trouver requation de la LeininVcate sacliant qiie 
cette courbe cst le lieu gconiclriqiie des iH)iii(s tels 
uue le produil des distances de cluKun cVeiix a deux 
points fixes, nommeb foj ersj est eyal auc arre de la 
moiitie de la distance focale. Coiistruirela courbe. 

P. Fouque. 


Physique. 

1. Lunette terrestre. 

2. Bobine de Kulimkorft*. Le son produit par 
Taiguille dtant suiipose six, calculer le nonibre 
d’interruptions et de retablissenients de courant en 
une seconde. 


?• Fouque# 
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MJiICANIQUE, 

1 . Th^orenie de Cliasles. 

2. Joint universel. 

Klotz. 


2^ ET 3^ DIVISION. 

COMPOblTION LiTTERAIRE. 

Narration. 

t'ynis delivre de la mort et son enfaiice. 

Argument. 

Astyage roi de Medie a une fille unique qu’il donne 
en mariage a un Perse. — Peu de temps aprfes il a un 
souge dont riiiterpretation jette la terreur dans son 
&me. — Domine par la jalousee il fait revenir sa fille, 
il surveille avec anxiete le moment de sa delivrance. 
L’Enfant ne, il le remet a un de ses ofiiciers avec ordre 
de le faire perir. 

Dix ans apr^s, cet enfant, qui avait et6 sauve par 
une esclave du lioi, conduit devaut Astyage, pour 
subir un ch&timent, d^voila en meme temps son exist- 
ence, son caract^re et son origine. 
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Cyrus grandit, et avec ses annees graiidirent aussi 
ses souvenirs, scs idees et son ambition. — II dovint le 
vainqueur de sou aieul. Le conqueraut de I’Asie, 
en un mot, le puissant roi de Perse. 

Narration. 

L. Duey. 


COMl’OblTlOK. 

Sur les Figures et los Formes du Style. 

1. Parmi les moj'cus modificatcurs de I'expressiou 
de la peuseo, qxiels sont ceux qui soiit le ]>liis em- 
ployes par les Poetes, les Orateiirs et les Eerivaiiis? 
Et sous quel nom out-ils ^te classes par les llh^tlieiirs? 

2. Qu’apelle-t-ou Figures 'i 

3. Quel est le but et I'objeet propre tics Figures ? 

4. Quelles sont les cinq regies generales, relatives 
au style figure, que doiveut observer les Ecrivains et 
les Oraturs ? 

5. Comment les Hbeteurs a 2 ) 2 ielent-ils les divers 
mouvements de style qui tienueut 

1 ®. Au sentiment et a la Pensbe? 

2®. Aux mots seulcment ? 

6. Combien distiugue-t-on ne Figures de Peusee ? 
—quelles sont les priuci 2 )ales ? 

7. Qu’est-ceque I’Antithtse ? — quelle est la quali- 
ty ^Bsentielle de cette figure ? 
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8. Qu’est-ceque Plronie ? — quelle est la cjondition 
qu’exige I’emploi de cette figure ? 

9. Qu’est-cequ’une figure de mots, et combieu en 
distingue-t-on ? — quelles sont les principales ? 

10. A quoi surtout doit etre subordonne I’emploi 
de ces figures ? 

1 1 . Qu’est-ceque la Metaphore V 

12. Quelles sont les trois qualites de la Metaphore ? 

L. Dury. 


TUOI8IEME DIVISION. 

CoMrosmoN d'Histoire 
Faites uii resume tr&s succLuct. 

1. De I’Histoire Aiicieune. — Des aiiciens peuples de 
Torient; les liommes des temps primitifs; la dispersiou 
des peuples ; les graudes races liiimaines ; premiers 
commencements de la civilisation ; cites lacustres ou 
Palafites. Les Egytiens ; les Phenicieus ; les Juifs ; 
les Assyrieiis et les Babyloniens ; les Medes et les 
Perses, les Grecs et les llomaiiis ; le Christianisme. 

2. De rilistoire du Moyen-age. L’invasion des 
Barbares; la chute de PEmpire d’occident ; origine et 
progr^s de I’lslamisme ; grandeur de Charlesmagne ; 
invasion des Normands ; importance des croisades et 
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leurs r^sultats pour la civilisation Europ^enne. D5- 
couvertes et inventions : le ver-a-soie ; la poudre a 
canon ; la Boussole ; rimprimerie. 

3. De I’Histoire Moderne. — La fin de la guerre de 
cent ans ; chute PEmpire d’Orieut ; les Turcs prcnnent 
Constantinople ; Cliristophe Colomb d^couvre le nou- 
veau monde ; la r^forme par Luther ; decadence de la 
maison d’Autriche; Louis XIV et son sifecle; les Phi- 
losophes et les Reformateurs. 

4. De I’Histoire Contemporaine. — La revolution 
Fran^aise; le Oonsulat et I’Empire: la restauration et 
les traites de 181o ; le Ueuxieme Empire ; la guerre 
de Crimee ; unification de ritalie ; revolutiou d’Es- 
pagne ; guerrcs de la Prnsse avec rAutriclie ; de 
rAllemagne avec la France ; insurrections en Tur- 
quie ; abdication du Sultan. 

L. Dury. 


AlUTimETIQUE. 

1. La longitude de Paris etaiit 0°, celle de Tokio 
est de 137° 35'. Ces deux longitudes sont Orientales, 
o.n demande quelle beure il est a Tokio, lorsqu’il est 
1 heure de I’aprijs-midi a Paris ? 

2. En France, I’Etat pergoit -A duprix des places 
sur les chemins de fcr, au lieu du ifrr qu’il percerait 
autrefois; cette augmentation rapporte 16 millions 
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(le francs h TEtat. Quelle est la recette magenne des 
clieinins de for, pour le transport des voyageurs ? 

3. Ijc millc niarin correspond a Fare de 1 minute 
sur un grand certde terrestre, la lieue marine vaut 3 
iiiilloSj calculer combieu il y a de lieues* au degre et 
combien ces lieues valent de nifetres, 

P. Fouque. 


GtEOMETRIE. 

1. Deiiiontrer (jue dans tout triangle rectangle. 

1 6>. Le diametre du cercle circonscrit cst egal 
il rhypotnuLsc. 

*J(7. Le diametiv du cercle inscrit est egal a 
Texecs de la somme des deux cotes de Tangle 
droit sur Thypoteniuse. 

2. Le rayon de la surtace des mers supposee sphe- 
rique est %al a 0,300,198 metres. A quelle distance 
pent s’etendre en pleine mer la vue d’un observateur 
place au sommet d’une tour il 50 metres au dessus du 
niveau de Teau ? 

3. Diviser uii cylindre eu deux parties equivaleutes 
par eu cylindre concentrique, c’est-iirdire ayant la 
ineme hauteur et le meme axe. 


P. Fouque# 



■—148— 

Gbometrie Descriptive. 

1. Trouver I’intersection de deux plans quel- 
conqnes, en supposant que la feuille de I’^pure n’est 
pas assez grande pour avoir I’intersection des traces de 
ces deux plans. 

2. Par un point donne, mener une droite s’appuyant 
BUT deux autres droites donn4es. 

P. Fouque. 


Trigonometrie. 


1. Deinontrcr que la soinme des sinus de deux 
arcs est a leur dillcrence, coniine la tangeule de la 
deini-soiiniie est a ia taiigonte de la deini-diHerciicc. 

2. Verifier la relation : 


3. 

siou : 


Tg. a ± Tg. 

Keiidre calculable 
y = Sgc. a ± See, 


^ sin ( « ± ^ ) 

Cos a. Cosb. 

[»ar logaritlnucs Fexpres- 
b. 


P. Fouque. 


Composition en Algebek. 

1. Calculer les deux cotes d’un triangle rectangle 
dont on counait I’hypotcnuse (a) et le p6rim6tre (2 p). 
Discuter les valeurs troav4es. 
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2. Transformer I’expression : 

^/d c + 2 b V b ^ ^b <?-2 b\^S~€^5^ 
k une autre n’ayant pas de radicaux superposes. 

Composition en Physique, 

1. Loi d’Ohm. 

2. Precautions k prendre dans le choix dun galva* 
nom^tre. 

3. Loi de Lintz. L’expliqiier sur un exemple. 

Klotz. 
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REGISTEK OF STUDENTS. 

1876 . 

jV./i. — The classes are arranged in the order of their 
relative grades at the July examination. 


STUDENTS SENT ABROAD. 


Minra-Kn(l«?uo 

To America. 

...Tokio, 

Kom lira- Ju taro ... 

... 


...Miyasaki. 

Saito-Shiuicliiro ... 

... 


...Tsnriio;a. 

Kikiiclii-Takeo ... 

... 


...Iwatc. 

Matsu i-Naokiclii ... 

... 


...Gifu. 

Hasegawa-Yoshinosuko 


...Mitsuma. 

Naubu-Kiugo 

.. 


...Tsumga. 

Hirai-Seijiro 

... 


...Isliikawa. 

Hara gn cb i - Kn 11 am e 

... 


...Naga'^aki. 

Irije-Nobiishige ... 

To England. 

...Yeliimc. 

Okamura-Teruhiko 

... 



...Tokio. 

Sagisaka-Naosbi ... 

... 



...Toobigi. 

Sakiirai-Joji 

... 



...Isliikawa. 

8 ngiiira-Sbigetake 

... 



...Sbign. 



Seki ja-Kiyokage. . • 
Masuda-Kaisaku ... 
Tanigucbi-Naosada 
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...Gifu. 

• • . C^ita* 
... Sakai 


To France. 


Fnrnichi-Koi 

Yaraagucbi-IIauroku 

Okino-Tadao 


To Germany. 


Ando-Kiyoto 


...Rbikama. 

...Sbiraane. 

...Toyooka. 


...Kumamoto. 


SPECIAL COURSES. 

Middle L\w Class. , 


Nomiira-Cbinkicbi 

Junior 

Law Class. 

...Kumagaya. 

Fuj Ua-Takasaburo 


...Yebime. 

Nisbikawa-Tetsujiro ... 


...Aomori. 

T ak abasb i-Ke n z 0 


...Cbiba. 

Ka wak am i -K i 11 iclu 


...Yamagucbi 

ITatakeyama-Sbigoaki... 


...Tokio. 

Yamaoka-Yosbigovo ... 


...Hiroshima. 

Kumc-Sukokiohi 


...Gifu. 

Motoyaraa-Masabisa ... 


...Tokio. 

Oki-Fusabide 


...Tokio. 

Matsumura-Jinzo 


...Tbaraki. 

Yezawa-Icbirof 

••• 

...Tokio. 


f Deceased. 
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Middle Chemistry Class. 

Takasu-Rokuro ••• •••Tokio. 

Kubara-Mitsuru Okayama. 

Miyasaki-Micbimasa Tsurnga. 


Junior Chemistry Class. 


Iwaya-Riutaro 

... 

...Sbiga. 

Oshima-Micbitaro 

... 

...Iwate. 

Isbimatsii-Sadamn 


...Fukuoka. 

Ito-Sbinrokuro 

•» . 

...Ibaraki. 

Isono-Tokusaburo 

... 

...Mitsuma, 

Takayama-Jintaro 

... 

...Isbikawa. 

Watanabe-Jinicbiro 

... 

..Saitama. 

Takamatsu-Toy okicbi 

... 

...Tokio. 

W atanabe- W at am 

... 

...Tokio. 

Kobayashi-Keinosuke 

... 

...Tokio. 

Fukuda-Hiosaku 

... 

...Tokio. 

Takeo-Masanobu 


...Tokio. 

Suzuki- Sbun sab nr 0* 


...Isbikawa. 

Taiieda-Orizo* 

... 

...Kaitaknsbi, 

Kobayasbi-Kannojo* 

... 

.. .Tokio. 

* A])sent from examination. 

JrXIOR ENGINEEUINfi 

Class, 

Kitamnra-Siiigetaka 


...Kochi. 

Isbiguro-Isoji 


...Isbikawa. 

Scngoku-Kd 


...Kocbi. 

Nakakuki-Nobuyori 


...Tokio. 

Okada-Icbizo 


...Isbikawa. 

Mita-Zentaro 

... 

...Tocbigi. 
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GENERAL COURSE. 

First General Class. 


Kawakami- Shin taro ... 




...Tokio. 

Tomitani-Kofu 




...Tokio. 

Wada-Masachika 




...Shizuoka. 

Kawamura-Isami 




...Shizuoka. 

Ohara-Kenzaburo 




...Tokio. 

Hiraiwa-Tsuneyasu ... 




...Tokio. 

Koto-Bunjiro 




...Shimaiie. 

S u z n fuj i- Yas urok u 




...Kumagaya 

Masujima-Rokuicbiro ... 




...Shiga. 

Matsuzaki-Naoslii 




...Mitsuma. 

Futami-Kiozaburo 




...Chiba. 

Isouo-Hakaru 




. . . Okayama. 

Oy agi-Masaicb iro 




...Tokio. 

Miyake-IIisauori 




...Ishikawa. 

Kitamura-Yataro 




...Tokio. 

Cliikami-Kiyoini 




...K 6 chi. 

Nish i-Matsuj iro ... 

• • • 



...Nagasaki. 

Omai-Hirotada 

• • • 



...Tokio. 

Kawara-Katsuji 

• • • 



Aomori. 


Fukushima-Suminaga* 

... ... ... ...Chiba. 

Nakakuki-Nobutomo*. . . 

... ... ... ... X^okio. 

Katsura-Seitaro* 

... ... ... ... l?ok 10. 

Tadera-Shioichif 

Shizuok] 


* Absent from examination, 
t Deceased. 
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Second Geneual Class A . 

Yamazaki-Tamenori 

Iwatc. 

Tacliibana-Kan6 

Isbikawa. 

Suyenobu-Sayoji 

Kocbi. 

Takabashi-Kadsumasa 

Kumagaya. 

M urayama-Bunzaburo 

Isbikawa. 

Mumedani-Junji 

Shikama. 

Isbido-Toyota 

Hirosbima. 

Omori-Sbunji 

Yamamislii. 

Ota-Kenjiro 

Shizuoka. 

Uiio-Tadabiro 

Shizuoka. 

Yamasbita-Yutaro 

Kochi. 

Kusakabe-Benjiro 

Shiga. 

Nakakuma-Keizo 

Mitsuma. 

Nakazawa-Iwata 

Tsuruga. 

Sugioka-Masabisa 

lshika>N a. 

Akiyama-Genzo 

Chiba. 

Ucbida-Saiisei 

Chiba. 

Nojiri-Busuke 

Tokio. 

Wataiiabe-Yeijiro 

Nagasaki. 

Sakata- Sadakaz u 

Tokio. 

Sakasaki-Naomicbi 

Kochi. 

Kawano-Sbacblo 

Kumamoto. 

Yamauaka-Hiidu 

Kumagaya. 

Usui-Wataru 

Tokio. 

Hida-Mitsuzo 

Shizuoka. 

Hasu ike-Koretaka 

Tokio. 

Iriye-TakanoBuke ... 

Isbikawa. 

Fukuda-Togo 

Tokio* 

Figikawa-Jiro 

Tokio. 
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Yamamoto-Kenzo* Niigata. 

Natsume-Daiichi* Tokio. 

* Absent from examination. 

Second Genebal Class 


Yoshida-Tomokiclii 
Kasabara-ltaru ... 
Yosliida-Hikorokuro . 
Miyazaki-Micbisabiiro 
Uyeno-Teriimicbi 

Imai- Seize 

Moriya-Monosl\iro 
Ibbida-Niiiao 
Mats ura- Say ol i iko 
Matbumoto-O&amu 
Oka-Tanenobu 
Ono-Kiiizaburo ... 
Yaiiagi-Sozo 
Fukiitomi-Takabuye 
Aoki-Motogoro . . . 
Tanokami-Seizo ... 
Saburi-Takabbi . . . 
Yamasbita-Deukiebi 
Kobliiba-Yabuto ... 
Sasaki-Cbiujiro ... 

Kida-Torao 

Kido-Taucliiba 
Tsubota- H idekiy o 
Fukusbima-Henpei 
Saigo-Hisamiebi ... 


Isbikawa. 

Tburnga. 

Hiroshima 

Miye. 

Isbikawa. 

Sbizuoka. 

Okayama. 

Tsuruga. 

K6cbi. 

Okayama. 

Tokio. 

Sbikama. 

... Miodo. 

Koebi. 

Toebigi. 

Okayama. 

Okayama. 

Kumagaya 

Chiba. 

Tsuruga. 

Sbiga. 

Tokio. 

Tokio. 

Tsuruga. 

Tokio. 
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Nakamura-Hisatsuue 

Udagawa-Samuro 


Shimada-Yoshinobu* 

Terachi-Sakichi* 

* Absent from examination. 


Third General Class 

Koga-Nobumasa 

Kurata-Yosliitsiigii 

Kodera-Shiusaku 

Ishikawa-Iwao 

Fuuakosbi-Tetsujiro 

Motoda-Hajime 

Watanabe-Tomosaburo 

Kocliibe-Tadatsugu 

Koba-Sadanaga 

W adagaki-Keuz 0 

Makino-Koretoshi 

Okubo-Toshikazu 

Tango-Naohei 

Kase-Chojiro 

Okakura-Kakuzo 

Awoyama-Hajime 

Hash iguchi-Naoyemoii 

Mizuo-Kosaburo 

Sugeuoya-Masakl 


...Kdcbi. 

...Tokio. 


...Tokio. 

...Iliro&hima. 


A. 

...Shizuoka. 

...Nagasaki. 

...Sliikania. 

...Shikaina. 

...Fukuoka. 

...Oita. 

...Sakai. 

...Nagasaki. 

...Kagoshima. 

...Toyooka. 

...Kagoshima. 

...Kagoshima. 

...Niigata. 

...Tokio. 

...Tsuruga. 

...Tsuruga. 

...Kagoshima. 

...Mitsuma. 

...Kumagaya* 
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Adacbi-Shintaro ... 

Tsucbida-Tetsiio . . . 
Hattori-Fuknraatsu 

Yosbikawa-Sbunkiclii 
Tamura-Tomosakc 
Sakainoto-Kiyofusa 
Kugo-Motoiiaga ... 


...Cbiba. 

...Isbikawa* 

...Tokio. 

...Tok'io. 

...Mitsuma. 

...Tokio. 

...Tokio. 


Kuroiwa-Yomonosbiii* 

Masaki-Kcnkiclii* 

* Absent from examination. 


...Kdcbi. 

...Mitsuma. 


Third General Class B . 


Sbiraislii-Naojl ... 
Nomura-Riutaro ... 
Tsuboi-Kuraazo ... 
Tsnzuki-Keiroku . . . 
Fujitaiii-Takiio 
Akiyama-Sei<!;i 
Kato-Takaaki 
Kano-Sluniiosuke 

lijima-Kai 

Kiinibara-llikotaro 
Koori-Ri Osaka 
Matsuda-Kojiro ... 
Tanaka-Ineki 
llisata-Kotaro 
I wakawa-Tomotaro 
Mayeda-Motoyosbi 


... ...Kocbi. 

... ...Gifu. 

Tokio. 

... ...Tokio, 

Tokio. 

Tokio. 

Aiclii. 

II logo. 

Tokio. 

Yamagacbi. 

Osaka. 

Tokio. 

...^ ...Yamagucbi. 

Ishikawa. 

Aomori. - 

Kdcbi. 



1 

Or 

CX> 

1 

Suyeoka-Seiichi^ 

Yamaguohi. 

Amano-Tameyuki* 

Nagasaki. 

Yoshimura-Masayuki* 

Isbikawa. 

Absent from examination. 

Third General Class C. 

Hara-Riota 

Fiikusbima. 

Honda-Magosbiro 

Nagasaki. 

Aikawa-Taro 

Gifu. 

Hot ta-Ren taro 

Nagano. 

Sakaguolii-Sakiclii 

Niigata. 

Nakagawa-Hisatomo 

Tokio. 

Matsuno-Teiichiro 

Aomori. 

Takahashi-Oentaro 

vSakai. 

Fiikui-Hikojiro 

Osaka. 

Kato-Tsnneshicliiro ... 

Cbibn. 

Kajima-Unokichi 

Tokio. 

Kano-Karacmatsii 

Tokio. 

Oyagi-Kioda 

Kdcbi. 

Shimomnra-Sanicbi 

... . Toyooka. 

Sndzuki-Mitsuyobln 

Miye. 

Seki-Shiiiieliiro 

Tokio. 

Takahaslii-Sbigeru 

Kumamoto. 

Sakai-Katsnbiro 

Kocbi. 

Knmakura-Kiozo* 

Niigata. 

Okada-Kenzo* 

Tokio. 

Tachibana-Kaijiro* 

Kagawa. 

Kato-Jungo* 

Isbikawa. 

♦ Absent from examination. 
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Junior Class of Phtsics (Fhench). 


Terno-Hiflashi 



. . . 

Fukuoka. 

Sakurai-Fusaki ... 


. . . 

Ishikawa. 

Senbon - Y osh i tak a 

... ... 

. . . 

Tokio. 

Nakamiira-Kiohei 



••• 

Aiclii. 

Nobutani-Teiji. ... 

... ... 

... 

Tokio. 

Ogata- Juzab 11 ro ... 


... 

Tokio. 

FlllST 

Preparatohy 

Class. 

Yatabe-Miiniekiclii 



Akita. 

Toyota-Sliinye 



.. .. Hiroshima. 

Kaga wa- Y os I \\ k az ii 



Hiroshima. 

Nakamiira-Kiyoo. .. 



Yamaguchi. 

Wada-Yiiji 



Fiiknshima. 

8 amesliiiiia-Sii‘<iinm 



Niigata. 

Kase-Daisuke 



Tokio. 

Inonye-Ikiitaro ... 



Ishikawa. 

Takanose-M luieiiori 



Shiga. 

Nonoyania-Masayo^lu 



Tokio. 

Noinoto-llikoielii... 



Hiroshima. 

I lay ash i - Ta d aniasa 



Ishikawa. 

Ikeda-Yasiislii 



Toyooka. 

Kobayasbi-U nari* 



Sakai. 

Midzunoya-Shiuobu* 



Tokio. 

^ Absent from examinati 

ion. 


Second 

Preparatory Class. 

Namba-Masnsbi ... 

• « • • . . 

... 

Okayama. 

Uyeda-Bunzo 

• • • • • • 

... 

Chikuma. 

Kiriyama-Tokusaburo 

... 

Nagasaki 



Akagi-Chikayuki 

Miwa-Kanicbiro 

Mimori-Mamori ... ... 

Yasuda-Toto 

Mobara-Takaslii 

Sbioda-Jiumatsu 

Okada-Hideo 

Hasegawa-Masamicbi .. 
Nakamura- Susumu 
Watanabe-Tomoicbiro ... 
Sbida-Masami 


...Okayama. 

...Tokio. 

.. Miodo. 

...Oita. 

...Ivvamaye. 

...Hiroshima. 

...Isbikawa. 

...Hamamatsu. 

...Isbikawa. 

...Shizuoka. 

. . . Osaka. 
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TECHNICAL DEPARTMENT. 


School of Arts and Manufactures. 


First Preparatory Class of Chemical Arts. 


Tauabe -Motosaburo 

Yajima-Daisuke 

Tamura-Tsuueakira ... 
Kawaclu-Micliitaka 
Shinagawa-Morio 
Sugawara-Yasuki ... 
Kitami-IIisaniichi 
Takatsu-Kiniclu ... 

Kawai*a-Tada>hi 

Sliikada-Sanuiro 

Kitaini-Koicliiro 

Saigo-Masayoslii 

Teraclu-Yasugoro 

Bau-Morisliige 

Nonaka-Icbiro 

Yosliitake-Manpei 

Sbiomi-Tadashi 

Yamagucbi-Tomouosukc 


...Niigata. 

...Tokio. 

...Tocbigi. 

...Cbikuma. 

...Sbikama. 

...Niigata. 

...Aichi. 

...Yamagucbi. 

...Nagano. 

...Isbikawa. 

...Yamaiiasbi. 

...Cbikuma. 

...Hirosbima, 

...Kioto. 

...Nagano. 

...Cbikuma. 

...Tsuruga. 

...Toyooka, 
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Miyagi-Kenzo 

Yoshitsii-Yosliiyiiki ... 

OgawatAtsumi 

Safco-Naoslu 

Kono-Michitoino 

Second Pjiepaeatory 

Takeda-Yasnnosuke ... 

Hiilaka-Naritaka 

Matsiioka-Rokuro 
Inouy e-Kenzo 

Inaba-Sliicliiho 

Imamiira-Takeshiro 

Takngi-Seizo 

Takahaslii-Genkicbi ... 
Tozawa-Koreyoshi 
Kohayaslii-Takima 
Kamiyama-Masaslii 
Nagas 1 1 i m a- Iv agey os hi 

Narita-Kinkitsu 

Matsuno-Michio 

Fiijita-Minori 

Takezawa-Saknjiro 

F*iijimiya-Kihei 

Ilara-Biinzo 

Kobayashi-Kenzo 

OliasliUTaiiui 

Takahara-He i tai'o 
Tam ura-Masaak ira 
Akagi-Manata^su 


• •• ••• .*• Sakai* 

Kumamoto* 

K6clii. 

Aichi. 

Kioto. 

Class of Chemical Arts. 

Hiroshima. 

Yamaguclu. 

Mitsuma. 

Hiroshima. 

Yehime. 

Chikiima. 

Kioto, 

Tokio. 

Aomori. 

Nagano. 

Tokio. 

Tokio. 

Wakayama. 

Tok io. 

Yamaguolii. 

Chiba. 

Niigata. 

Shizuoka. 

Hiroshima. 

Saitama. 

Miodo. 

Kochi. 

; ...Tokio, 



Shimomura-Hirone 



Chikuma* 

Xono-Michibisa 



Mitsama. 

Momota-Shiuji 


Toyooka. 

Nak all ara- Saj i m a 


Yamaguchi, 

Takeliisa-Masayoshi ... 


Tsuruga. 

Matsuzaki-Yoshimi 


Iwamai. 

Second Preparatory 

Class of 

Mechanical Arts 

Nose-Migaku 



Niigata. 

Azuma-Kenzaburo 


Oltami. 

Suzuki-Morizo 


Mitsuma. 

Nagata-Naotaka 


Tokio. 

Uiio-Kanamo 


Shikama. 

Miwake-Masao 


Miodo. 

Mase-Masatiobii 


Aichi. 

Takao-Takeslu 



Okayama. 

Mat sii}" a m a- M an k iclii 



Aichi. 

Yamasliita-Mitsuatsn... 


Sakai. 

Matsui-Naotaro 



Sakai. 

Fnjita-Sliigcjiro 


Sakai. 

Amagasa-Tadamichi ... 



Tokio. 

Taken- Kamekiclii 



Tokio. 

Matsuno-Masayoslii ... 


Niigata. 

Yoshida-Moriye 



Niigata. 



164 - 


general SUMMARY. 


Students sent. abroad 21 

Middle Law Class 1 

Middle Chemistry Class 3 

Junior Law Class 11 

Junior Chemistry K5 

Junior Engineering Class 6 

First General Class 23 

Second General Class A 31 

• Second General Class B, 29 

Third General Class A 28 

Third General Class B 19 

Third General Clas.s C. 22 

Junior Class of Physics ' 6 

First Preparatory Class of Phy.•5ic^ 15 

Second Preparatory Class of Ph}>ics 14 

First Preparatory Class of Chemical Arts 23 

Second Preparatory Clas^ of Chemical Ai ts 29 

Second Preparatory Class of Mechanical Arts 1() 


Total ... 


312 
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Tokio 

• •• ••• 

... 68 

Kumagaya 

... 6 

Yeliime ... 


... 3 

Tsuruga ... 

... 12 

Tochigi ... 

• • • • • • 

... 4 

Okayama . . , 

... 9 

Shiga 

• • • • • • 

... 6 

Miyazaki ... 

... 1 

Oita 


... 3 

Iwate 

... 3 

Sakai 


... 8 

Gifu 

... 5 

Sliikama ... 


... 7 

Mitsuma ... 

... 10 

Sliimane ... 

• • • • • • 

... 2 

Ishikawa . . . 

... 23 

Toyooka . . . 

• • • • • • 

... 6 

Nagasaki ... 

... 8 

Kumamoto 



... 4 

Aomori 

... 5 

Yam an as hi 


... 2 

Yamaguchi 

... 9 

Hamamatsu 


. . 1 

Chiba 

... 9 

Kioto 



... 3 

Hiroshima ... 

... 12 

Miyc 


... 2 

Ibaraki 

... 2 

Miodo 


... 4 

Haitama 

... 2 

Kagoshima 


... 4 

Fukuoka ... 

... 3 

Aiclii 

• • • • • • 

... 6 

Kochi 

... 16 

Hiogo 

« • « • « « 

... 1 

Shizuoka ... 

... 9 

Osaka 

• • ■ • • • 

... 3 

Niigata 

... 11 

Fukiishima 


... 2 

Kagawa 

... 1 

Akita 



... 1 

Chikuma ... 

... 6 

Nagano ... 

• « t • • • 

... 4 

Iwami 

... 2 

Oitaml ... 

• • « • • • 

... 1 

Wakayama ,, 

... 1 

Kaitakushi 

• • • • • • 

... 1 
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